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im&i i ] mm^ ■■ 1 x-mtiz r $ mmm t 
lei— t, l < amnrnzm-cor $ /ikm**** 1 9 

$>%l9yj*9'g£M*Zcr>m. 

[19*313] ffl»*flliBtt^w^««>S«K7 , f- 

[is*Ji4 3 msg 1 rata ^yA^fj tzim?m 

C 11*31 6 3 Efl#S- : 2 * fc(iffi?lJ#f : 1 5 
[19*317] »*E4iB««!K'J*?U*f-F£#& 

[m*JS8 ] 19*317 fae<o*fl8u<? 9-xwmt 
*3B i ib«o ? y y n- 9 « & itm$m 3 isa^a^r 

t h mm 1 sSMco ? y yt? ft t L < {iHra 3 Etta 

[fS^JB 1 0 ] 19*31 i imc09 y<91$i> I < UJfl 
*3S 3 tEttoaMKr* h* * fctt*<0« £■ ££ LT &£> 

[n#3f 1 1 ] sr#JS4 ^ ? v^-f - k 
[fl*3Bi2] «*«4iE»a;f?y*?M-?-K£# 

^ixzmmm. 

[ii*3ii3] mmtm<?>9ywiti>i<iffi 

*3S 3 leKO^^rf' F 4 fctt*0*(C*W*fit*. 
[19*3114] IB*Jil3E»<0fii#**^rL"C«:6 

[fl*3i i 5 ] W*3S l 3 Btt<0tffifc£*ff LT=5:I> 
[19*31 l 6 J 19*384 tSmnrtiV * ? h'Kffi 

%t&x>J?9i'*i-v. 

[11*31173 IB*3Sl 6im<r>XV?9V*1-VZ 
HlilXK&gM. 

[if*3ii8 3 m%mnmcr>9y^9mhL<im 
*« 3 Ettoa^rf- h t tii±*nms:m^& z b z 

[19*3119] 19*5 1 Etta? w^©i,L< (219 
*3f 3 KBOSWWf- H 4 fctt* «>* LT 
19*31 1 Etta? >v^®kL<tiW*3l 3 Ett<0 



[ts*3S20] m$.msim<r>z9v--v?Wk 
ttci,m^mi9imco^9v--y9'm^-y htm^ 
x®t>tih s n*3i i Etta? l < «tt*ia 

[ W*3S 2 1 3 H*JB 2 0 KttOfcgft* 

[ M*3S 2 2 3 19*314 EttOtf U jt ^ i/sTf - H SrJfl 

9 v--y 

[ I9*3S 2 3 ] 19*314 V?9\s*1-V Zls 

i9*3a lBtto^ w^fljte^wasi* 

[19*312 4 ] 19*112 2im<7)*9 v--y9"jjm 
£tdmm2 3imcox9v-~yym^y btm^ 

r»btih . 19*31 1 s&m? yjWm&fra&R* 

[ 19*31 2 5 ] 19*31 2 4 laSitOft-^ft £ Mt*<?>M 

[I9*ii26] 19*311 3 ^mniamm^&zbi 
nwLb?m%miim(?>9y'-<9nco%§.iTm. 

[19*312 7 ] 19*312 6Kntx&Oim*m*hz 
b b -ri 19*31 1 isbo^ y>*9n<ommtim& 

[19*31283 fmmi3§sm<mmm^izbi 
mitt i9*«i 3ffi<?>9yj*9mv>%mim£ 

m. 

[19*312 9 3 19*31 1 3iaK<7)i5i*$r** 
6. 19*31 liEiK^^W^flt^SSrffiaE^feJiBi* 

[19*313 0 3 19*312 8E«^^y--y^^rife 
4fdii9*«2 9IBKox^ y-^y/m y h$-fflv^ 
■C»4>ti6 , 19*31 1 tm<n9 w<?90ffi&£Wt£ 

awBmt hte&bt Jttt-ewa. 

(19*313 1 3 19*313 0KSMXfc£**fctt*Ott 
[19*313 2 3 JKfl:«0EA. HS^fli. ffRRft. W 

^c^f-K • ^PjT-*> 1.19*31 1 1 . 19*^ 14. 19* 
31 1 7 . 19*352 1 . 19*312 5 47ttil9*3l3 1 IBB 
COMM. 

[19*313 3 3 fflHti8££. IW. BSmS, H 

&coimm'hz>m%m 1 2 1 wimsm 1 5ieKo^ 
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[ mem 3 4 ] mfmmztt ix . m& 2 0 . n$ 

JI2 4 ££lifil£JS3 OEtttftffc^tt* fcu-toawir 
A. RRftft. IK. MK£A. +«JttBR0Sft, 

t mnmzm~<DT 5 sMtmzttt&fywM. 

tf. BBHHh 1 6T*Sfl*7Sy»l»lJfc*r*-* 

tk. 

coo 0 1 ] 

1-Vhy>XX-? (NST) gem, BESa«*3- 

mm-t hitoflncnx 9 y v mm . isx ? y y 

[0002] 

[ft*oatB] JMgrti)iK4tRJt (tts&ft. tflHTA 
7* d Ttrvir vtn tlte. 3 IV i?Mz& \ \ 

n^M-f-F*. »ita> ^ &mstt* iiv i>w-<r> n is 

fc3WR-t*0*«NSTT**. NST7rS'J-«a 
*>, UDP-^l^nyK/UDP-N-r-fc^tf? 

ucocyte adheson deficiency syndrome Wtfffflr&ti'^k 
SStLT^S (J. Clin. Invest., 106$, 3-6H, 2001 
*) . 

[^HFS3K1 1 FEBS Letters, 495&, 87H, 2001^ 
[00 03] 

[fKH^HfifcUiatl-ilMI] NST7T5'J-li. 

«c tJ »t 5 IBM£J££& v %T ftj&ttffl * JRfc L T o * 
t^lhtih. 4fcNSTJ4, ItSWSrliSlfltJiO^jS 

U NST7r$y-<07M y7*-AXV*«i«lt 
fWKrifte. *««iBtfJI6iWcfc«>-Ovfirn. NS 
T7r $y-<974 77*-A&tA^)£Sr!ttgte» $ 

f»CN ST<o«IBi:«ftk<0Hia*Saifc:J!WW-6ifc 

trio. ^s'*ft*^fcfcfc»t*«i§tej*. &t/»* 

[00 04] 



Usff-Kh^vxilf-* (nst) ?w(?ff*JUlL 

it. i^y^7®irSyil/W, hhUDP-T" 
/^oyK/UDP-N-T-fef-^^^h-tSy F 
7^-^ (#ftfr£ffl!l FEBS Letters, 495&, 87 
M. 2001^) fc3 0%OfflHtt**U «*?M-*|< 

?«$rW$iJ-tS^at LTIi. Mitf, «*?U**F 
(R UDP-TVl^nyiS, UDP-N-7-feW 
57 FITS >, GDP-73-X 

F (61 UDP-//^nyi. u D P - N - T-fef-zP 

#7?ht$^ UDP-ZW-A^ GDP-73- 
[0005] -ttcb*> . *JHBtt, ( 1 ) ie^JS^- : 

( 2 ) Ew»f - : i t*3*i* r s y me?ij*^^i» 
^^v«4fctt^ffl» ( 3 ) ±ie ( i ) iEa^^ 
w'tMtoi^rf'Fjfcfctt***, (4) ±ib 

( i > Bao^y^nifcuiiE ( 3 ) immft* 

7+ HSr 3- F-f 4>Ky 5 7 U*f - H t**"f ft* »J 7 
IVJtf-Y. (5) DNAT*6iJE(4)IB«W^ 
U * ? F , ( 6 ) ie?iJS^ : 2 4 {±K?'J# 

F. (7) ±E(4)K«^'J^^U*f-F*** 

-r^fi^i^y^-. (8) ±b ( 7 ) wmmki. 

<9 9-X'BKfrmtitcmm;®fr, (9) ±M 

( 8 ) ie«^««Efii«ss-tgiiL, jje ( i ) ie«o^ 

yy^j»^ttiJE ( 3 ) EB©**^^ FfcSuaL 
#SitL«6, ^ftSrSJro-fSCli^ltffitf *±E 

( i ) BB»;y/vit L<ti±ie ( 3 ) ie®og57> 
^r^- f * tdzzcn&vmmm, ( 1 o > ±t£ ( 1 ) 

En®?Wt?ffb L<{i±IE ( 3 ) SEIfcoa^rf- 
F4fc{«0«***LT**K«. (11) ±IS 

(4) mwxv z ?u*mttix%&mm. 

(12) ±IE (4) Eao#y3t^U*f-Ht«rL 

TfcsBKs. (13) Jbf e < i ) isa^^ yn7f 

t L<{i±ie ( 3 ) EaW«WJ'^rf-F4fc(«tf!)«(c 
JttJS*, (14) ±12 ( 1 3 ) EttOfitfcfc** 
LT=5:4ES, (15) ±I£ ( 1 3 ) EttWfil*** 
^■LT^r-S^BRSg. (16) ±1B (4 ) EIW)#'J jf 
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£te^-&&*^&*y7?M--7-K. (17) ± 
IS ( 1 6) tm<DXm?V*+YZttLXtj:hfc 
M. (18) ±!2(l)l£SiW^y^at,L<(i± 
IB ( 3 ) ieKOS^T-f-H^/cfi-eo^S-ffli^Cli: 

£#f<Stfct&, ±12 ( i ) im<r)fiy'W&i>l<li±. 

IB ( 3 ) £»^# A WF4fc«**>ffl«iStt*ffi» 

* ttH#* i-fc^Hii fcli * wJSco^ ? 'J -- y 
j£. ( 1 9 ) ±IB ( 1 ) Ett*>?>"?JK> K Ji± 

IB ( 3 ) IE»^^7?-F*fcli*tf>fflfr£*L,"C$r 
l>. ±IE ( 1 ) fi»*>*>vt?Kt> KliJJE ( 3 ) IB 

(20) ±£(18)IE«^^ l J--y^^rffi*fc 
{J±IB (19) iEH^^ 7 hSrfflUT 

±IB ( 1 ) Btt^W^KiKULte 

( 3 ) Ktt«>awK7 , f-K*fcji-t<^iojstt*iiia* 

fcttlffl#*-4fl:ft»ifctt*<0tt. (21) ±IB ( 2 

o ) Ka^^ifcUtfw*«r*ffLT$r4lEK. 

(22) ±E(4)^*);i?y*?M-f-F£fflV>* 

ItSr^ffit-fl., ±IB ( 1 ) iimo? ywg&m^ 

«J - - y 7%%, (23) JJE ( 4 ) IBSKO* 'J Z ? 
M-f-Ffc**UC$r*, ±IB < 1 ) IBK^^W^W 

cr>A7V-->7'm*-yh. (24) ±IB ( 2 2 ) IB 
fjOX^ V--y?-Hmttz&±.ll (23) IB«^^^ 

F£ffiwn#<^U>. ±!E ( 1 ) IfiiB 

(25) ±IE ( 2 4 ) IBStOfl^tj^ 
fctt*««S:*WL-C%SISa6. (26) ±IE ( 1 

3 ) iEa^at«ts«v^i t zm&t-thiMi < 1 > ie 

Kofcfitftt* (2 7) ±£(26) IB 

mnfcmimzm^hzkzmit-t&iM ( 1 > en 

w<^K<^|&WI8»t*««<0»IBrffi. (28) 
JJE ( 1 3) IBi)^ffift£ffl^6Cfc£tt®fct£. 
±IE ( 1 ) iEttW^w^ft^eSSrflKltifcttaSI- 
&tt-£m£tz&Z<?>t&<7)X? (29) 
JJE (13) IE«<fl5itt£-£#LT*&, ±IB ( 1 ) 

tMZ<7)V&<r>X9*)--V?m*«/b. (30) ±IB 
(28) IE80X7 y-->^ffi^^Ji±iE (29) 

iBao^^y-->-^ffl^ y h*wv^T»4>n*. ±ib 
( i ) tm<of yw&<rmm&imzMm&-t hie 

£ft*fcu**H6. (3D ±ie < 3 o ) ieawfl:^ 

i&s. mms.. 4>ffi 

m&s&.iiumff>m ■ mmx-bh 

±IB ( 1 1 ) , (14), (17), (21), (2 
5 ) tttt ( 3 1 ) IBSi^EIg, (33) iMfcftg 
S, lfiL?&&§., KHtfg£. M&&§.. fftt&£. 4»«» 



m&m&ztz\±&<vsmmx'hh±Mi ( 1 

2 ) itilt (15) IE$?)i£8fr&, (34) *¥LMft 

KttLT, ±IB (20) , <24)*fctt(30)£» 

**iWfcSWS». jm««ft. RR£ft. iww», 

fsjrffi. (35) ni&fet, Mn&f.. 

te&O^ffi • tea0W*ttfrt-4fctf>tf>±ie (20), 
( 2 4 ) ( 3 0 ) Ktt*>fl:£ftifc»i**>«*>tt 

ffl, (36) EW** : 1 X'&ZtlhT S ySltfiJi 

mm ■ 1 sxmtihY\;mvm:'k-%th9y 

WRX'bhlMl ( 1 ) %£M<D?>Wlttt:ltt0M 

[0006] 

-Vh'J, -7-9-^, b-yy. -7^, ^ 

$r£) «o*Bfla ffHfflBa, kmub. / 
mum. mmm («, 7^07 r-^', t«, b 

ifflBa, tf^W?-*, HUB. ff« 

#«, «m ?Lmw, ffjfflsat l< 
wm®. witf. b. is^issfi («l att 

ft. /MIS) , <FM, TS*. Ml. VH. JFSI. 4 
«J», E«0^, 1318, m. 96. 

rmm m. *b§, /mb> . jtf, <om, mm. bis. 
n™, *ffijm. frigR, mA. dm. u&ffi, ^s, 

[0007] : i t'^snsr s/Kie^tn 
mizm-cr>7$.s&m\tLxit. mm*?-, ix-m 

4L<«^9 5XJa±WHHtt*Wt6rsyiffli5W«r 

mimbmnmzffl-nTzsMRmtti. mm 
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w mm. mm^: i 6?mzti&7$;imm 
iftytih. m%mzm®ti±. ztit>co&gtffi&mz 

(«. #0. 0 1-1 OOfg. $f4L<JiiftO. 1-1 
om. J:"9»*L<tt0. 5-2fg) X'htZtmt 

WnmnW&t . ifefci* CT fir o £ i: * { T' 

* . FEBS Letters, 495g, 87-93K, 2001^ 

[ o o o 8 ] *iwrrjBowi* * l 
x\t. mm. ®mm^-. lv^titr $ smm\ 

+<Ol4fctt2fflJ3Ui (*4L<«, l-3 0fflg£. 
#4L<l3:l-l Offlgg. 3^:fitL<li|[(l- 
5)1) W75y|fcWi3tLfc7$/»I»t Oitfilg 
* : 1 X-mtil 7 S. J WBMtZ 1 ifcli 2 ilULt ( ff 
&Kli. 1-30«§S. *?4L<lil-l 0«S 
§L S6fc*riL<ttft(l~5>ffl) 0)7$ SWUM 

Mitz7*sMmL ®mm^: ix'mtit>7$s 

Mffllzittzii2m±k (mt<ii. l-30fllg 

&. #4 1< 14 1-1 ofigg. zt>izmL<im 

( 1-5) 1) 07S/»* t »ASnfcrS>'lffl»iI. 
©ffi?iJS^ : 1 "C*$*l*7 5 JWBfflW) 1 ifcji 2 
«x(#4L<(4, l~3 0fflHSK, #4L<J41- 

lOfflSJg. S6£#*L<ttR ( 1-5) 1) C7)T5 

y i^nn^r 5 j mx-mm ztitz7$s mm\ . 4 £14 

®*ft£fc«*£;bito75 /MEW******:"* 
[0009] *91iN»C£(t & ? »I4. ^Tf- F 

#c*is (aMfi^MM) x-hi. wm%-. it 

•fS. #&HJT1B^ftl>?y;N*?3r<4, c*Jg*^yw 
(-COOH) , j&jMMfS/U-M-CO 

0-) . 75 F (-CONH2) ifclixxf/M-CO 
OR) flfBtfrCfcoTiJ:^. i^T'XXf-Mwfcftl) 
RfcLTJ4. flitf. ^?-/k x^-;k n-7nt;k 
^/7ot;K n-~7*>V%£ff)Ci-s7>VSi)Vgi. M 
m. S^o^y-f/k isfa^is/lsZt'CDCi-sis 
9xz\7)\>*)Vm. mm. 7i-;K a-77f-;^fc* 

^c 6 ., 2 7'>»-;^ mm. oniv. 



t'^7x-;P-Ci- t 7;^;pai>L<<ia-77f-;i/ 

^ £<9 a - 7 7 f-/W- C , . 2 7)V*)Vg& if <7)C 
\,Zlj)V#*i/)V& (ifcHtt/MMfi'U-F) ZGIX 

tih, zcDis&nx.z.Tfrtixi.i. mmiMiitzc 

fT-vsmuZ) tfm^zumm (mi 

a&i'ocj.^/ua&if) -pftasfi-cv^i^ 
» 1. 1 mmmtms Lfz^frvphmtwrn mm 

j^ncommtixit. mm. ejb»: 

n. mm^-. i6x-m2ti&7$sw®tmz#m 

[0010] *9^m*kixk9vM%0Mfo«>'r 

?b'b lt(4» im.Ltz*m\x-m^t 3 ixhty>w'S( 

tUi^iticobcox'i* X\\ mm. ftftfflTfflnfeft. 

s ^ n<Dm$L7 s y Kie?'j«o a ^^^c < 1 1 5ffl 

JJLh, #*L<lil0fflOL if^L<{il 5fflOh. 
#4L<tt2 0fflKU:. «F4U<tt5 0fflKLh, $^>fc 
ff*L<tt7 0fflJSl±. «tO*f*L<{41 OOfflliUb. 
ftttf 4 L < (4 2 0 0 Wa±0>7 5 /KilfiJ^^Wt S 

m**t+ bit. *<D7 s swmm*?) 1 i^ti2flja 
±(ff4L<(4, 1-1 offlss. zuznzKim 
(1-5) a) wr5yi?*^t. 4^(4. -ewrs 

/Kffi?iJt:i4A:tt2ffltU: (»4t<«, i-2 0ffl 

gs. i0ff*L<tti~iofflieK. zuzmi< 
im ( 1-5) a) cr)7$/&a { ftflnu -e<7) 

7SyWEMtl4fctt2fliah (»4L<{4, 1-2 
0®W&. J; I 904L<I41-1 0im&. ZUzttt 
l<m ( 1-5) 1) 0)7 $ sffififtXStl. itz 
it. *0)7i/fflWl*<Oltt:tt2m&± (»4L< 

i-i ommL. £*)mi<imm. zuzm 
i<iti-5mm&) <v7 = ymm(?>7 sm-wm 

2tlX^Xi>3^\ *»IB^>aKJ"^7f- K k UT(4. H 
ilflEWI-: lT'^$ai.75yiEffi?nj{cfc^T^9 
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0-1 0 0SB, mi 2 4-1 3 0#B, 352 1 0-2 
2 3#B07Syi£ffi?i]££ : rr&'V7'^F\ SM# 
^: 1 6X'mtllTiSWimz}5^Xm4 6-5 6 
SB. S8 0-8 6SB. Sf51 6 6-1 7 9#@^7S 

toon] ifc. *«wrfflv^fii<WK7 , f-Htt 

C5fwffiA { *;U,-KJf^;l^ (-COOH) . ijiV^^v 
-F (-COO-) . 75 F (-CONH 2 ) ifcttx* 
T)U{ -COOR ) Offfc.Tfco'Cb X V\ $4>fc. * 
W»TJBv^*i*«K7'f - Ftctt. WEUsWMirc 

N*sswr$yKSS (01 *+*->w&) cons 

wc«n$ fit v > * t <o . h h v itttMW&te Lstv> 

*>•$> § «**7*?- f & t'com^ri- H$ ? <>***l * . 
*miX'm^ti&&ft^Trmtt#ft&c?>fi:ibcr)1X 

mtixm^hzttfX'Zh. *#H*)8tfc*intw- 

5iJCt}V>T^9 0- 1 0 0#B. SI 2 4-1 3 OS 

a. »2 1 o-2 2 3#B^r5ysffi?«^-t*-ri»^ 

7f-F\ EH** : 1 6?*i3*l47$/I81iS*Jfc«V* 
T354 6-5 6SB. S8 0-8 6#B. SI 6 6-1 

7 9#a<7)r s swam&ttt&'iy'Wjftfm 

[0012] *WR&9\^btlh9v*91t±1Sm% 

^r^j- vcomt Lxa. &m&mxmztii>wt («. 
MS* ^ig» (h, r/^u^»B) 

EtfffiU*. LTti, Witf. 

(«itf. *et. yygL jubkxiL bob) t<oa, 

fctvittftmK (Hit*, it®. ro^yi. 
yy:flR, ffiBL KAMI. *:?y*^*ylL O-fcf 
Mift ? w t U < li-e ogfrfr'O'f- F i tt **i 

a mmmw z ztizx^xi* wtt h z 
ttfx'zt. ttz. tmn^r?- v-sfcrnizm txw& 

9 o v F ?y y < -i£ ¥<r>9 Q7 F ?7 7 -f - £ ffl^ 
[ 0 0 1 3 ] *»WCfflv^*i&^wc^ftt IXligfl 



^-/ufflli. tFa^^^Pfflii, ^yxtF'j^rs 

/l^ryP3-;MMB, 4 ->f;KyXt H 'J ;PT 5 

fl| % PAM^II. 4-t Fodfi'yfvM^-/U7x-/P 

- (2', 4'-Wh^j/7x-yl^-tKn^f^f 

7x7Jf.v^ll» 4- (2'. 4'-^hJr^7x 
-/l/-Fmoc7i/If/H 7x7^x^|g^fc'S:* 
VftZ.tifi'ZZt. ZOXdZWSiZmiK a-T57 

^ m tzitm^ri- ^mta-tt miz&mms 

SfetcWRSBBaE+T^rt^^^FIS 
^»«RiG*ltEltL. BW^^yA-^«tL<(iSS^ 
rf-F4fctt*ii^7S F*^W»-ri. JJELfcft 

5 Fa^iv^. jfrsMfSM 5 F«4: Lttt, D 
CC, N, N'-^Vrot/l/^/l/^vM S F, N- 
xf-^-N'- ( 3->-'yf-/PT5 7rnDyP) 
i^M 5 F^t** < fflv%^>ii|, 0 ZtlUzX&mmttZltJ 

*$4m®imm\ (mm. HOBt, hoob t ) t 
ti>tz&mT$smmmifetzmi\rfifr±t:it. n 
mh ± tzit h o b t f)i$> s v^i h o o 

fif*->fctlfc:lllBt:»Jiit*i t* { T'^ I.. 

[0014] mr s y iw)Sttft^«Bi: w^tffl 
^tytimmtixu. 9 im&wzmi i r> 
hzbt^tix^hmm^hmMM^tioh. mi 

if » N . N - j/y f-;l^/PA7 5 F . N . N - is* j-)V 
7-fe F 7 5 F . N-y ^-;Ptrn 'J F V^oMT 5 F 

F D 7/^nx^y-;l/^ri;<7)7;U3-;ua, 
x'y ^y./i-*^>- F^ri:<oxyp*4f ^ F«, f u i^' 
y. y^-^-fy, fh7t Yvyyvtcunx.-Tiv 

7-bF -h!i;k rotr^xF'j^ir^xF'J^ 

5IEffl*^jiSSS?$*l, fflffi;^-2 0-C-5 0-C<03£ 
Mftl. 5-4ffiB*MTffli^*l*. -yt F'jyKJE 
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A 5^y-/P£ffivvc*KJ675 7"«£7-fef-/WM-S 

zb\,zz.~>x. mozu&iz&ms-iK^xoiz-t&z 

bWX'th. 

[0 0 1 5] fm<7)7 5 /SOfiSSSt LTtt. 

fcf. z N Boc, t-^yf-zM-^Sofr/k-Kxyk -iv 
: sti)VX-tv^ ci-z, Br-z, ryvvf-zM-* 

iofr/W#x;k F y 7/M-o7-tef-;k 7?o4/k * 
/WS/k 2--hD7i-;W^7i-;k x'7x-;i/ 
*X7-< /f-3M/k Fmo c&k'#fflv^ft.l>. 

^i/^i, T)v*)V3ixf)\& (mm. 

*?-/k xf-;k rotr/k 7fvk t-7f-;k x7 

o^yfvk 5'?CKv*i'/k J^n^Tf-Jk 
:t7^/k 2-7yvyf-/^k'<9B:gitt. #ft#i>L 
< 038*7;^ ^x^T/Wk ) , 7yiU^/Ux.xfMt 
(mm. <y^HAf/k 4--ba^yy>xx 
fvk 4-.X hdf^y^uxxf-yk 4-?no<y 
j/VPxxr^k ^yXt H'J^xxr/Hb) . 7ify 
)VX.XtM\L. ^y^'/M"* isti>VX-)l>*. F v V F 
•fL t-y^i^/Mfx^t K95>Ffc. N'Jf-^h 
F 7 ^ Fftfr k'fclioT mbm- S i ' k WX $ h . -t y y 
Mill x^r/WkifcJix-r/WkCJ: 

0 t «st s <r k tf-c s I. . z oxx f-;Hktca-f l> S 

kLTIi. 7-fef-/Ug&k'Of8;itfi (C,. 6 ) 7 

^^jK-;p«, x hdf vtf^-Kx^&k* 
fcK3tt*«k LXli. W*tf. <yy>S. rh7t 

y x/-)i^stAmmff>mmbLx\t. mm. b z 

1 . C lj-Bz l , 2--hD^y';K Br-Z, 
t-7^&k>*ffl^£>ft&. hxf-i^'yco^f S^V— 
/KOftSSfc L"t(i, <5U(2\ Tos, 

2, 3, 6-h'J^^-;U'<.yHfyx;l/^x;k DNP. 
"Cyi'/M-^.Xf-yk Bum, Boc. Trt, Fm 
oc=5rk'#fflV^iXl>. 

[0016] wm<r)J))VX* istV&nffl&ft&tdz i>v> 

bixa. mm. nmhWM*®. ts^h. «ttx 
xf/i' irtvo-)v (mm. ? ? uu? s. ; - 

/k 2, 4, 5-MJ7Da7x/-;k 2, 4-y'x 
hD7i/-k i'TSX+lVTlVa-H'. A'^X^D 
7x/-yk HONB. N-tHDifj/X^i/iH, N 
-tKn#S/7^MSK, HOBt) ttOXX-f^] 
&k'#H!v^il.l>. Kf^75/S<aStt{k$iTJti>tf) 
k LTtt, «£tf. ttJStl) VK75 Ftffflv^it 

mm) nmt ixu. mm. Pd 

;P*ylL MJ7;M-o^:?y7.^*yS?, h'J7;M- 



>f yrQtvuf ^7 s Mjx^7$y, t^y 

x7+7hy«7AtJ:SJS7C^i:'t,fflO/i>n&. ±I£K 

J: h wmMt . -mzm - 2 0 -c~ 4 0 -cos 

-;k 7x7-;k *77uy-;k 
i/'f-Jt— /k l. 2-x?y> ! ?-:*-;P'5:fc*<Z)J:3&# 

>f S^y-zHMHIi: ttffli^itl»2. 
7xX;^{i^7x7-;Uj!!! : atCj: , )^*$it. b'J 

;PSJ4±iBOl. 2-x^y-^f^-k l. 4-7^ 
y xf-jj--;^ k' O#4T<0S5!ifflC i. h mimm 

7/^ 'J J: -> T t H»£ $ ix S . 
[0017] flCHORBfcBW-'T^S-WrV^'MHfeOft 

yA-7®^ fc«awK7*f - k t c 5tam^^^ ^/was 

otHHtf)**!** Lit ^ yA7 7t(igB^7^ H 
kS-^itL. Cint^^y^'^^^Jt^yf-h'^ilE 

^xttiMzbmm-bz. mtiz£*)'&t>tuzmf 

7 + V £ ® h Z b * ? X' % h . £ Offl ^ y y < 7 @ 2 I 

7f - K«ieia^#affl»s^ig^ ft st l . ±®b 
**aiss6ji-f h z b x-mmco? ywgt tcit^T* 

Vcr>7 S F<*5rt#S i b tfX'% h . 7 yWgttW< 
7f-K^xxf-/H*^t#Stc«i. mm. 

tmsl7 $ m**r)VbLtdk. jrwwittiztt. 
[0018] *«flBTfflofe<t*a»^rf - Fifcii* 

w^x'm^htih9y^9%^m^t£^7^y-^x'm 
wit i z b iz£ ->xmmt& z b #xz h . ho 
-&BK&k LT(i. mm. wm>m£. tm&fSim<o^ 

^7f- H Sr^fig Lfl6»iK7 , -f F fc L < 147 5 71? 
kS*a5^k^^$*, ibKttAHMBI*^**^ 



wto (i) - (v) izmmtitiimm 

(i) M. Bodanszky M.A. Ondetti, ^7*f-F • 
isy-ti/X (Peptide Synthesis), Interscience Publi 
shers, New York (196630 

(ii) SchroederfccktfLuebke. -f ■ ^7*f- K (The Pept 
ide), Academic Press, New York (19653?) 

( i i i ) «a<I£fi!L ^rf - H^jROfflBt UK *L# 
(ft) (1975^) 

(iv) ^ft^sjj fiit/OWSflET, Mf^II U 
?y^7f^IV 205. (197730 

(v) &tmm»* mmm&<7)ffl%. mm, 

7* K 4 - fc #*C§ 4 . ±IS^rffit1# fcft 

[0 0 19] *W%X'm^tlh-?yt*'7'&Z-3-Yt 

JMtf*VVWr4i*>t**-5TiJ:l>. $r4L<'±DNA 
T-&4. DNAfc UT(i, y/ADNA. >VADNA 
54 75D-. 15ELfc«DB-a«**OcDNA. M 
iaUv!«- ffl«i**c7)cDNA7^7'7 l J-. £JSD 

NAov^ftt'etJ:^. 7^7 , 7 i ;-(^ffl-ri.'<.?^ 

«IB • ffl« J: 0 total R N A 4 fctt m R N AM#* OTJ 
L:t:i>< 7 )5rffl*''»"CittiReverse Transcriptase Polymera 
se Chain Reaction RT-PCRffifcH&Srf 
4) fcJ:oT«flW4£i:fc?&4. *^-CfflV^n 
l>^W^KSra-h-f|,DNAi:LT(i, fl&UHT. ® 
EflS^: 2-Cfi5<l4«Si»li*#1-4DNA. 4 
fcttEW** : 2 T-#l$it4 J*iSiE?iJ tA-fxh'jyy 

x y h «^fefrTO w 7 'j r >f x-r 4&£sh zirti 
u : i -en$it4 r s 4 9 

-r-"t4DNA. 0EWI-: 1 5T'SI$;rl4i'«iE?iJ 
££#t4DNA» *fc«EW»t: 1 5?*S*l4JS 

wssi t'^xhvy-Sxyb fcftfrTtv w^j^ 

Xf4fflH0«l**ffU KM**: 1T«S*147$ 

yiSKW£*3rr 4 ? y;*7ntm®mz®®<7m®z 

**4*W«?lt*3-K-f4DNA. 05099 : 1 
7-caS*l4«aiWl^*W-f4DNA, 
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9: 1 IX'&Ztlhi&mmit'^ AhV yiS±yh% 
*frTTv W 7 'J y-f Xt 4 ££££1 Sr^W L . SH9 

# : 1 6x-mztih7 zsmm^tt-t&f wwit 

klMW(cRHt^>ttK* ; ltf4^y^ft*3-H-f4 
D N AT'&iUf fflilO &£>T't> <t ^. 
[0020] : 2 , E?IJ9# : 1 5 ifcliEfll 

: l 7 T'f"$ft4 JS»I2?i|fc *\4 xhV yi/'i y h 

z&tt-TX'^wyj xx-ziDNAtLxtt. mi 

If. E?iJ§#: 2, EH9*: 1 5 4fcttSM»^: 1 
7T*S*l4«aBSMi:»5 0XJai:. mi<lt%)6 

;vf 7<j 7 4 4f- 3 y'i. ^*a<0*ffi*4 vMi-titt 
^t4^S. fltt.tf, *l/*xy-- ?a--yy (Mo 
lecular Cloning) 2nd (J. Sambrook et ai.,Cold Spr 
ing Harbor Lab. Press, 1989) liZ%HM<Vti&%b' lZ% 

mt&%&. mmmmwmmiztm^miz^xn 

oZbtfX'th. £*)tfrZL<lt. A^f-yyy'iy 
bZ&mzfciX'fioZbtfX'Zl. t\4XhV % s$Sx 
yh^fftll mili. i- h 'J ^Aift&Wl 9~4 
OraM. ft£L<imi 9~2 0mMf. ffl*W»5 0 
~7 0'C. #4 U<«i^6 0-6 5'C<r)^Wi^t> «f 
7 h 'J >7AiftfcjM» 1 9mMTiBftWS 6 5°COJ® 
^jWM>ff*U\ A*W9Ctt. ESHW: lT'*$il 
4T 5 y«ffi*l££3r*4 ^ yyt^K* 3- K-tS D N 
At LT(i, lE?'JS-f : 2&tz\m$m^ : 1 5f^$ 
ft48SEM££3rt-4DNAj&*, ie?"IS^ : 1 

$ it 4 r 5 j sie jij s- & * y ^ ^ * £ ^ - H t h 

DNAt Ltti, ffi^JS^- : 1 1 Xm.Zilh*&W&M* 
£#-f4DNAj&W <?>it4. 
[002 1 ] *IWH-Cfflv^it4»^7 , f-Hfe3-r ; 

■f 4^y ^ i^3j-f - h t LTti. fra Ltd&mft 
^tLhm^ri- h t a - H-r 4 is»ie^J £ 4 1 

, J5^P^^h't'*4. DNAtLTJi, y/ADN 

a, yyADNA^^ 7*5 y-. itrCL^Mia-ffifltt 

*c7)cDNA. H?EL-/i«-»^**«0cDNA5^ 

7*5 -&f£DNAtfnvfirc , t>«}:^. *JHBTfflv^ 

4>it4a^rf-K^3-F-r4DNAi:UT«i. fifli 
tf. ( 1 ) ffifl#9 : 24fcttEW#^ : 1 5t'^$it 
4 ffiSffi?IJS-^-rf 4 D N A<0-SB#£-&3r-f 4 D N 
A. ifcli ( 2 ) E^iJ## : 24/c{ilEJi]## : 1 5t- 
^ $ ft 4 ffiSEW cA^hijyi/xyh ^r^frTTv n 

^7'j^-^f x-r4i§sffi?iis-^L. *mkofww. 

nbM'Xmzmnco-iSm^tl 9 ywg* 3- h'-f 

4 D N A ^-gftfr 1 4 D N A & V ^ t, ft 4 . 
«m*: 24fcttIJJ»*: 1 5T'^$it4fiaE?i] 
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[0022] *%,w?m^ti&?y^7®. m*<? 
w agist- sit^&s) *^£t3-F-r&D 

* £ 3 - h* "T £ tS«l»-SP# £ £3Tf S £l£ D N A 

*hc«*jLC£d n a 

»&* V 3- K-T* D N ABffr t L < 

umiz. mm. tu**?- • ?u--vy (Moiecu 

lar Cloning) 2nd (J. Sambrook et al.. Cold Spring 
HarborLab. Press, 1989) tiBttOD^rffi&irttEoT 

h. m*.l£ . Mutan Tn -superExpress Km (3-Sf 
j§) . Mutan"-K (Sffijt) ODA-LA PCR 

Gapped duplex^. Kunkel^<A&$3OT:fr&J>SO 

3- F-fS, 7n-y-fb*;h.fcDNA 

RDNAtt*05'5iaB«caKBMft3Kyi:U 
fcLTOTAA, TGA^^ttTAGSrflrLTV^tJ: 

&-£i£d n Ar^r^-^fflv^-cfWirf *i t i>v% 

h. i^m\<r>yynv%<m^vy-\£. mm. 
K) #?&BJ^:?WN , ?S£3-F^£DNA££#-t 

I). MitfcDNA^iWtfiDNABrfr^WOaJ 
L. (o) %ZVKmXimmm^yy-*<r>?n 

is. 

[0023 J ^??-fcLTkt ^Mr&fcW^XS 
F (0fl, PBR322, PBR325, pUC12. p 
UC 1 3) . ti&m&*c07yX$. F («, pUB 1 1 
0. pTP5, PC194) , BW**r9X5F 

(m. P SH 1 9 , pSH15). A7r-i/'iiW 

x, >^ a ivTJ^ycrmwy A jV7^y<r)^ p 

Al-li; pXTl. pRc/CMV s pRc/RS 
V, pcDNAI/Neo^kW^il*. 

* H± t*f IS t T SWat *<itf v vft»& S 
£■(3. SRa/Dt-^-, SV4 070^-. L 



TR7*n^-^- N CMVTD^-;-, HSV-TK 

7o*-*-&fc'aW*>iT.6. Cil^Od^, CMV 
(D-n^#n^^)7*DW- SR«7ot 

mmX'hh^i. trpTDt-f- lacm 
— . recAm-K AP L 7'o^-^-, 

1 pp/nt-?-, T77-n^-?-&fc'fr\ T&±tf* 
Af-^;MMrC***£tt. SPOirnt-?-, s 
P02roq£-^-, penProt-^i:, *g± 
jWHWC***^*, PH0 57'o*-?- s PGK7* 
Dt-?-, GAP/Dt-?-, ADH7'nt-^- 

f >j y7°n^-^- x p i oru^-9-^ytmt i 

[0024] ?-t<i. feliiOffifc. BrSt J: 

x/^;k SlRv-^-, SV4 OlS^UxXlil 
T, SV4 0o r i ymkfhm^tfhh) 

Ttt. WAtf . yt FnaBftB7ClHR (fcAT. dhfr 
t Vffifth h ) jtft^ (^/M/H-h (M 
TX) ItttJ , TVM x'JyWttitfS^ (OT. Amp 

(HT. NeorfcB&fttS^* { £>£. G4 18W 

tt) m<mft>tih. mz, dhf rafi^xaf-^-f 

--X^AXy-MM&m^Xd h f rjtfE^^riStRv 

«Nffl*HltfWi . f ±* { x i/i 'J t rwrc*4 
PhoA>-/-f;HB?iJ, OmpA>-^;HE?iJ 

& f f±*«^Wlitft a - 7 5 7 

fc±* 5 KHrC&3>&£Ji, MFai/^/l«W. SUC 

2 i/71r)],W3Wt t' , ?g±*««T'$> l» t« . 

■f/HE?i) . fit* ^ v ri-frmi % k'«iifiif!ffl ? 
3-b--t6DNA£^1-£^;7;5'-£ffllvt. JBWis 

[002 5 3 HitLTti. miii. x^x'JhTJS 

mHi. Xxx 'J tT ■ 3 'J (Escherichia coli ) K 1 
2 DH1 imis-ityyX ■ *7 ■ *f ■ i-i/3l-)V 
■ r«fi- • *7*- •f'fxyv'^X- jJ-7* • -f • x- 
XXX- (Proc. Natl. Acad. Sci. USA) , 60g, 160 
(1968) D , JM103 (774 ■ Ti/ vX - 'Jif 
-f-, (Nucleic Acids Research) , 9%, 309 (198 
1) J , JA22 1 *7 ■ *U**.y- ■ 



i 



» 



a'^jJ-ox— (Journal of Molecular Biology) , 120 
517 (1978) ] . H B 1 0 1 ( V^—tDV ■ i[f ■ ^ 
]y^^.y- ^i[Ui>-, 4l£, 459 (1969)] , C6 

0 0 (xx*r-f ;9X (Genetics) . 39g, 440 (195 

4) j %ztfm\^t>ixh. t^ivxmmt mt 

fi\ m-fi/X ■ ^"ff-tVX (Bacillus subtil is) M I 

1 14 VJ-V, 24^. 255 (1983) ] . 207-21 0> 
— Tvl*- • #7 • Ml— (Journal of Bioch 
emistry) , 95^, 87 (1984) J SriftfJB^itS. 
i:LTti. t7*07>f« • -fel^h'i/X (Sa 
ccharomyces cerevisiae) AH22, AH22R", N 
A87-11A. DKD-5D, 20B-12. y/t 
•y^D7'(-tX • ^y^. (Schizosaccharomyces pomb 
e)NCYC1913, NCYC2 0 36, • 
XhVX (Pichia pastoris) KM 7 1 &fc>*Jfl04>ft 
I. 

[0026] g&m&k LXit. MUX , >M ;PX#A 
cNPVco^li. ft^OttA&MftbNUB (Spodop 
tera frugiperda cell ; S f (fflflS ) , Trichoplusia ni 
CO+Ki*£7)MG lfflBS. Trichoplusia ni<7)0Bti)*<DH 
igh Five IN iJiJ}&. Mamestra brassicae&5fc<7)fflll&£/ti± 
Estigmena acrea^cOiffl^t'^'fflV^ilS . 
^'BmNPV^i^ll Si*tt-fkSfflBa (Bombyx mor 

1 N W& ; BmNffi) Sr^fflv^fta. KSf Mlfi 
t LTJi. mtiX. S f 9,il (ATCC CRL1711) . S f 

2 IK (ULL, Vaughn, J.L.£. 4 y ■ <fi jjf ( In V 
ivo) ,13, 213-217.(1977)) KZtm^btlh. Mf&i 

(Nature) , 315g, 592 (1985)] . t!) 

wmkLxit. mtn. tA«c o s - 7 , v e r 

o, ^A"f--XAjUX^-«CHO (WT. CHO 

«tB&is) , dhf ra(E^a^A-f--XAAx 

^-fflflaCHO (OT, CHO (dhf r-) ffl&k* 
IE) . 7WL«i. 7WAtT-20, -*"7X=X 

roy-y>/X *7- if • t^at;!-' 7#f 5- 
• ;tX • iMxys^X ■ :tX • if ■ JL-XXX- (Pr 
oc. Natl. Acad. Sci. USA) „ 69^, 2110 (1972)^' 
-y (Gene) . 17&, 107 (1962)$rif(CK«*5#Sfc:flS 

[0027] rt+tvx&mzmmm-hteL mt 

?X (Molecular & General Genetics) , 168^, 111 

( 1979) & t' izimnjjmizvt nX'no^ttfX'Zh.m 

f-ftDx- (Methods in Enzyiology) . 194g. 182 
-187 (1991) , ruiz-WrX • *X • if • -fv- g 
1-)V- 7#t5- • *f- *Mx>is4X- iff ■ if • 

a-XAI- (Proc. Natl. Acad. Sci. USA) . 75g. 
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1929 (1978) KMZtm^Wifc&^X'iio ZttfX'% 
>W*/t9 Svi?- (Bio/Technology. 6, 47-55 (19 

88) ) %z\,zim<niimz®.-ox'fiozbtfxt>h. m 
wnmB'm.mhMt, mtn. msx^mm 
mwmj&m&ya ho-^. 263-267 < 1995) (?m 

ttf&fr) » *f< DDi/- (Virology) s 52g. 456 (197 

Dlzlffi.nHmzVi^x'noZttfX'th. Z<7)£?lZ 

tf-x'BmmtiKmmmzmzhtfxz 
h. mmtixii. rntn. f>v?-x. T*xh>j 

y, TOMMHS. y3m%t\ axmtixu. mt 
*<7'hy. ij-VAy. i*ixdfx. jzs.m. ^v*. 

a, s-fk^^^^i.^t'^w^tis. p^x 

[ 0 0 2 8 ] U triWfcJMH-Slllfltf&Si: t 

(Miller) , : J^—-f)V ■ ■ XPX^V^ 
yV • Ay • •tl^^j.7— • yx^t-x-f ••/? X (Journa 
1 of Experiments in Molecular Genetics) , 431—43 
3, Cold Spring Harbor Laboratory, New York 1972] 

tfffftU*. ZZlz<&mi l z£iOTv*-?-$:y)¥J:< 

mtrtthtzMz. mtif. 3/3-4 yvvnTfoivm 

<r>£ o %mm*1int izt A { T-# h . *g±#x yi t) t 

raa<o«-&. tmim^i 5~4 3*c-c»3~24 

4 0 ♦CT'l-J 6-24 B#raff =5rV > . ^Z X 0 31^ W 

ztatzzkhx'zz. mi.wmx-h h Bmtm.m 
nmthft. w&t ixa. mta. *-9 

(Burkholder) fi/Mgtfi CBostian. K. L. 7*Ox 
-i/y?X X^ y- txat^- T*r$- • iff 
■ f^fiy • iff- if • X-XXX- (Proc. Na 
tl. Acad. Sci. USA) . 77£, 4505 (1980) ] *?0.5%il 
1fSyK**iTf*SD«* (Bitter, G. A. 7*D 
x-i^>^X ^X .if -tyat/l" T*t5--^ 
X-tf-fxvv'fX- 3fX- if • x-xxx- (Proc. 
Natl. Acad. Sci. USA) , 81g, 5330 (1984) ] # 
W <5>*l 6 . ^tfiO p Hfi#75~~8 (Cpg-t 
UV\ $S(£Efttt2 0*C~3 5X;T'^2 4~7 2B^g 
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LTli. Grace's Insect Medium (Grace, T. C.C. 
f-r- (Nature) ,195.788(1962)) gftttftLfcl 0% 

7 >• Jfliji^asSofe £ j&gfln I tz t> if v ^ ft 

ft. tntfficOp H<£#j6 . 2-6. 4 tBSf* 

U\ ««4jl»»«j2 7X;T»3-5BISIff'SrV\ ^ 

igffifc LT<i» «Utf. 
2 0 %«l^Jt«5r-^tf M E Mtgtft C ^ X >^ ( Sc 
ience) , 122ft. 501(1952)3 , DMEMtgtfi C7> O 

(Virology) , 8 ft, 396 (1959)3 . RPMI 
1 6 4 0J£iffi l»— M,- T*Vi)V ■ * 

T-iiHV • TVi'X— S/g y (The Journal of the Ame 
rican Medical Association) 199ft, 519 (1967)3 , 1 
9 9*gifi CTov- : Jy?- VlMxf < • 

7t— • -f ■ rt-4%n : Jt))V • MriZy (Proceeding 
of the Society for the Biological Medicine) , 73 
ft. 1 (1950)3 fcifjWBV **>tl ft . pHli»6~8?* 
mtfiKft U\ lg*(ijiS^3 0*0-4 O'CT'ift 1 5 

3 cue. msmmommft. Mnit*fcu 

ft. 

[0029] ±Mmmifrt>*wn<r>? wwn&m 

flWtittt, mitt* TIBO^TffitcJ: Off o CfctfT' 

* ft . *%hjo ? y y ^ jf tmmfah h \ mmm^ $> 

mat S KB LTtt . , Att«>*ffiT«*» ft V * 
l±W»*IW>. ^ft£S3&Slff?MS}gU fit*. 

«K\ v y h y x - i o o 1 B * co#ffliStt3<l*% 2 ft 

TUT tin. V/ V*jWWSti6*& 

tea. ea»7«. ^»co^ffiT'Mfrj)i»v^i$B)at± 

fc#T'#ft. iii/9W4Mn<o4Mi. mwmt ltu. a 
RWteiia, y^^iiffi, *jj:^sDs-^';r^'j;p 

75 HyA^SBMK&flrifWii: LT4H i 4tf>ii£f!lJH 

[0 0 3 0] ZCD X 0 (CLT % t>tlh 9 Wfttflm 
ftT1# t>tlfcWr£lz\Z . ^»O^S> ft V Hi-ttifcfll t 



to*£C»i4Hsw>#i&b ft v Mi t ft # £fc J: 

m&zm%%? y> w nmmm z-thztiz* 

0 . KMlzfeBZ Halt: 0. #0 ^Tf- F *a#WCI$ 
i-Tft^ttT'^ft. ^yy^*«W»«i:LTtt» « 

i<f, bonsy. ^hVTisy, rK^xyp 

C t ft . 

[003 1 ] *«Bjfcfflv*Mift*yyt?«iL<tt» 

4>*ift ^ wN-^ai t < amir* vttziizvmz 

ft^w^MiL.<(ia5^r^H^fc(i-ec7)« (U 

^•^«tBSietftis^ftft) izm-zmmt. *»w 

?f ^SBSffitCtafo TttW ft t ft . 

C^/^n-t/W«i«cWfRS3 

( a ) ^ / 9 o--^ffifc8£«JB4>fl* 

»s ^7D>fyh7i''aAyW^7n'fyh7 
y'a/N'yh $rS4 L T t J: v \ 2 ~ 6 iS«tc 

na-fo, tt2--i omg^ff^fLi). fflv^ixsafli 

iSftlh LTii. Witf. -f/k -f^f, *;^-y 

77h. h«yx\ X7M3*W^> 
flfttf, v7^.fcJ:tX7-7h* { Kr*L<ffl^4.nft. * 

mhfz&$m®i. mitt^x^mm^tm^tL 
t2®ftimmimft&cr>2^5Bmzwmttzi*o y 

tzummi^'Wummmtm^^izbizx*). t 

/^n-fy^M^W/'J K-vS-PH-rftii:** 
T-^ft. fiilfil?S*Oi5i*0^S!l^(i, W^Jf, tte<09 

^ LfcWWW»8Stt^8»&tft CfctcJ; 'O'ffoZt ifiX' 
&ft. H^aM«ltttt<o*i£. Witf, 

yWffi; C*-f f-*- (Nature). 256 . 495 (197 
5) 3 ^Hifi-f ft CI i: *»T* ft . H£ffi&ftU: LT 
ti, mitt. ^Jlfl^y/'J3-/MPEG) ^-by 
/-f -7 -f ;ux^tr*W^nft* { . L<(iPEG*< 

1003 2] ftmmfflffotbxit. mitt, ns-k 

P3U1, SP2/0. AP-l%ZmmMmwQM 
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mmWWfbtlUfi* P3Ul*W2L<ffl^A>it 

frntcomi^itrnti ■■ i~2o = lmzx-b*). 

PEG (#£L<liPEGl 000~PEG6 0 0 0) 
*< 1 0-8 0%SS<0»JST»§it, 2 0-4 O'C, 
*?£l<(i3 0~3 7Xrei~l 0^-O^fjL^-h 
*&£fcfcJ:9»*J:<«lfil*&£3are*&. 

ym*?wm%k'X'mmit:? »*9itztut, insets 

6tffcV)J:d£i|Bft£Jl§vvrim\ W*.tf. 1~20 
%. fttKltl 0~2 0%O*ltejM7l!£&tmPM 
I 1 64 0igtfi. l~10%<^lfeSML»££-tfGI 
Ttgtfi (ft) ) *4Wi>vf 7»J K-V 

t£«ffl»fll7iftStfe ( SFM- 1 0 1 . 0*1!^ (flc) ) 
^ri:'$rffl^l.^i:* { T'^l.. ttS&Xtt* il$2 0~4 

b~33§h. »iL<{iiara~2aiaT'j>i>. mm 

[00 33] (b ) t7?n- f/Hft#tf>»l{ 

-/wtiK£. mmmsm. nss&wk. 4*y$sm 
(w. deae) icj:*ait*& earn*. y^*a 

[0034] C * 'J 9 n— A*t*tf)fp« ] 



*Ml«^y/^»fc^4ijwc**ftttlKur. fit 

$$11 < T'# k' <D8t& t « if WBMrJfcPCglS 

'fD/D/'JX ^^T-y^£MJtTv\7*r>'l 
fcttUttO. 1-2 0, $F^L<«i;^l-5c7)SiJ^T- 
^riV^hUmtim^tii. &tz. t\TTVk** 
VT-cottTV v9\z\t, n«com£fi\ZR)^&lbtf 

LXtffl:J&&miS#>&tz#>. &k7*4>h7 ! J** 
VY'V&tkyU'i VY7 : J3.rtVYZ1k*i-LX{>Si 

w mftm^smmzim-f-o. ft*tj3~i 
i£-c««s*ix:jBjiii«flK0jiiia, is*^k*, »^L<<i 

H«cLrai£T#6. xv9u-i->vviW<Mtwm 
it. ±miv>* j 9 n-i-fr&frnftimmk mmv>%&. 

9x3 7 »j v <ryjtWm& izft iX'fTiZbtfX'Zl. 
[0035 3 *5fflX'm^t>tl& 9 V'WRttzitm 
^rf-HSra-H-fi.DNA (WT. Ty+tzVAXV 
Z9V*1-Y<?mmzt5^X\t.. IHWNAS'^ 

£td±mnmzmmmm%w.mtt-t&7yi- 

*.yx#VZ9Vm-YtLXit. *f6WW D N A^« 

X'htlH. \yftm7V^yXif^)9i9Vi!fYXh 
oTtxtV^. 7yf-tey;*.DNA7W!?2 L.V^„ 

jwwoDNAtcttiiw'Srtaaew (t^^, *jhb<o 

tt7 0XJ3Lh, ff4L<tttt8 0%l2LL iOlfiU 
li*«?9 0%ULh, ftt»4KJi»9 5«J3l±W«Htt 
8r«tiffl«i»l'5rif*«S«f^*. *JK*0D 
NAOfflffl®^JgSie?iIW9^. *&m>9VK91L 

«N5iai»fflfc3-H-f*aMW>fflaBW (^tf^ 13 

h*yftjfi^JSSE?i|^k') Offlffl«k^7 o%« 
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£*#**DNAO«M*£lMW$r8SKJiL 

SrifaWafift . r y^-fe yx*y 5 ? i'*?- HUS 

«, 10~4 0flgJg, #£L<t±l 5~30«§Jg<7) 

(CkfcajKfcBfrOfcfcfc. 7y*-ty*DNA£fij£7 
aajt^M-f-Kayyisas (*x7x-b) «i, m 

* o h & t'W¥®m 'J yMascnft $ ft 

TvvCtJ:v\ d^^coryf-byx^u^^P^-f-H 

^»^DNA-^B^i^t'Srfflv^i!ijt-rs;t* 5 

[0036] *$MHfc«e*tf, *«*o*>vt?KjHK 
^y^'^«jtfE^t«JS-ri.ry^-feyx • *ku j» ?w 

**H dm) Sr. ^o-y-ftUc, J>£Uii&£$ft 
izfywitezj- D N A<o8SSJiJflNBfc«-? 

K) li. WJJ^y^fCaft^mNAfc/WXy 
r-fXtl>C:i:* { T-§, »RNA^*4fctt«ffiS:ll 

a R N A t ^ffiSftJH * if 'l X *^BJc?) 9 y / <7 Sitfi 

'VURBIRN AOSHRSixfciWICffiWftWr^y * ? 

u*f-H. fcit^*jw*o^yy^«naRNAi:i#a 
w 7 y ^ x-rs c t i>* 7 ? i^f-n 

%m*wm ■ mmthco^mx'h y , w> 
%nmmznm®.m?zh&wmmmx'bz>zb£ 

H (?yA?«) tola? r*tj&t*j *?M- 
tv^. ^y/^®af^«05'^rty;u-7". 

5 ' 43 6 -<-*^7 • yt— K 5 ' 

tfy^rf-KStR&ihn Ky, ?yw»3-vm®. 

ORFSSWihnHV. 3' i&l&lffiBUL 3' S^'J 



T'S>l>-?-<7)ffic7)^-fT<7)^y7^U-^h\ 

jf^u^f-H-ffs^-rs-ecoffi^yv- (w*.<f, 
ht!R(7) 9 y w mm a z. x/ii&mmmmtm* y 

v-) 4^(±#a ; 5r^S-^Wtl.-5-(Oflfi(7)^y-7- 
(fflU I^yv-iiDNA J ^RNA4'tl.tii$n&J; 
3 «rtt»W^T y y^^S^ft^Srff^-f SESS: t> 

li, Z*IDNA. -*S(DNA. Z*MRNA, -* 
MRNA. §f>CDNA : RNAA^yy -y VX'fo&Z 

iM?y>^'7'£.(Z J 7VT-*i, *£ • 4 yt 

h**-, h^f^y, fit*. i^^^rf-K, ^y-L 

r?yy>. y^b-y^fc') *»ot>o. 

Ji. 7-yyfcj;^h-y $s;yt£»££?rt&w«'5: 
ryyteit^ty 5xy. r^wtsfi^ry yfc^y 

mtLhc7)*i?s*^>Dyyfc*\ igiKffis^t'Ti^ 
te^&Sfi-ovcj:^. *^<7)ryf-^yx ■ ^yj? 

(tm) »i. RNA, DN A. fcSV^iJI© 
SiX^KK ( RN A, DNA) (g«P?ilJtmi? 

com wjt tt wmnvimmmtb*'**** ? x-h 

ixtK^Sfl-StOfti^v^. #f69j0)7y?"ty;*& 
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ki-z^yxmizm-mmm* 9*#£t<ot::t 

#<Woit"Cfc , 9. fifj^.tf J. Kawakami et al.,Pharni 
Tech Japan, Vol. 8, pp.247, 1992; Vol. 8, pp.395, 
1992; S. T. Crooke et al. ed., Antisense Research 
and Applications, 0*C Press, 1993 KMzWPFtfh 

Os mmztifcm. mm. m&&isiiLx^x&<. y 

v^ilS LTU:. U y®£&&<7)mft£*mtz> 

£oiz®<#v wywxotcxvtittyfo. mum 

S'SKfWS-frS^kj&^CS. «. #TPW 

N a s e 4 ifOJf 9 UT— *ffc J; *4MF£Rjt? S fc*> 
/PfciTWy a-H*lifc*>fc LfcStt#!raa6*i& 

west*. *jw^*iw»^r<ojBe?fesifi. * 

[0037] OTIC, #8 B J1?>? WN'^Mt L<(igfcfr 
^7**F*;fctt<Hi4>0Hg (BIT, ■¥mff)9VW9i 

ft^f-Ffca-r-'-fSDNA (BIT, #?&BJ!c7)DNA 

S^7*f-K3:^«i;-eix'c>^tg{c^l)tii* (BIT. * 

HK9)Ty+± s sX*t»*9V1t+Y (BIT, #IMJI«> 
7 y^-fe V 7s* 1 V Z9l'$1'\ t k BMEf * ) 

(00383 **^^^t^*tf)attta»t s-fk^ 

ft(«L &®ffl»*£f£f¥. >i*Stt*B§ift. ?o-y*?i. 



,&ifiH4*Jgift, Sift. flHM&MK iflSffcfrfc* ) : lUK 
Kft(M. fiiJlS^ffi&fc') ;IUKI 

(R Mfi^tffi, WBfi«P$ri: ) ; MS££ 
<«L EJfc&fc*) : K. («, tRfe. gT£& 
if) ; *ffitt&$&g <W. 7WM7-«. /t-* 

e&g&s. (Ws fiffi^^ffi, % zmrn 

KM. -f y* v yfifltiM. 

»ift. 777 4 7^f^-x3 -y7, 7 h tf-tt&Jt** 
t*) . M0& &&T£ (M. SiMSflft. MIST 

ttjn«A*4fD («iur. turn. nms. sm 

• jfiflSn^ UTflfflf * i t S . * 
JUJSfsl*. }f«tt7<Mift. ^o-y^R. Jiifiitt^JSsft. 

Wift, Hiftttffig. ttdift^i:') ; mffl^B («. ana 

VWI.iL ^ift. ^T^=5rt') ; WW^Stt. 

SWKrif) ; iftffimt. CM, Se^g0t* («. ftffi 
»*f*S. *«*Wift. ZfttmttM. yx-/uyl 

*ttxyrvh-r^^if) , 7l/iMP-«*(«, m 
7E^ffi, 7Wl/^-ttHift, 777^7=^>- 
-y 3 y^, Tht-tt^Jfift^i:') . flames, ^feg 

t^ (R mm.m*££Mmf&mmzk 

Hff. EMS. RKffi^if ) ttVtiVm ■ feffiflk IX 
[0039] C1J *JWW)^ y'1?ft0Wrt-*4Hi 

*hbbco 9 . ^5 9 v mmsmz^- 

thkkhiz. MttattttKj&cSB*ttm LT 
v^S. LJt^ot, XftWWyWKH-Vt&D 
NACJ}«A«ft-jfc"5. X»LT^S%&J>SV^i*% 

^o-y^. AjflLtt^Hift. sift, ffiftttm. snifc 

KRRUI («. i?JS^5tilS, I¥llttJE^I¥^i:') ; P 
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*yvyis.im. nmmzt') :m®mam. 

if) . TUiWf-Kft (fl. JMBWI*. ttftffl. TV 

JfcJfjft*if) , NB£ft. (0K SJtt«^», 

IMiB^*fc{iUi»ll1(Wckfc«r5*SW^'Srif) . 

«ttnatti»R.ft^2r] n$a, wt 

Knee. ?ia, ^sssjk. issa, «J»a, pna& 

if) =5rfc*^S^^S* { %J£-tl.. Ut#oT, 
<o^^^ltJ3j:i^*5Sifl«oDNA«, mm. imtU 

m& (m. 3sattB§ffi<£3¥, «aix*B§&, ?o-y 

JftiBBKA aJU*, SJOLSBftWMrif) ; MftKA 
(W, MNDGI& BWtffifiaaKrif) :MKfci 
(01, BlfrSrif ) ; 9m& («. Rife, 

if) ; >MBfflER&ft («. 7/ WW 

ttttBMS'J*"?*. £JHiX>J-f-?t— r*&if) , T 

U)\,*?-m& (m. *«t£>ML ttSffi, ru/wf-tt 

if) , IMKft. («L dJAUKAtt, 

£ * fc UJNMIft t fc* 3 ftff^fir if ) , tSttffla 

ttBWUMrif ] £ttia (flitf. MS, RMS, IFIR 

a, M^hMBim. mma, tirajsa, wa, KMa, 
?ia, ?ssmi»s. &na, una. m»b*£) 

• immt Lxm-thztificzt. mm. 
±&mz&\^x*%w<n9y>vmm'yhh\ l ^txm 

ty(D D N A i * L , ? y 

coDN AJrtfAL, *Sffld)^W^JIS»l8«:a 

£i±, ^B^DNAj-miifcsv^i^hD^'f/i-^ 



*wa?>?yw&$:±.ti<?> : fffi • itssmt l 

%Oh, XOm L<ti9 8%Ja±, S4>(cff*Ktt 
9 9%J.Xhlcf9S!$Jx^i<7)^ffiffl-t«»^* { »^ Uv\ 
[0040] Hi1tfm9>W1Uts Wz-li , d*gfcJE 

* . ten. rtr-b/wpjfc t't^ft-ri. ^ t vxz ima 
mtixit. mm. w+v* n-xx?-?-, 

x<r>l*>ts;Wm. ?-yx9-+. *Ly*y. t>v* 
y®%b'<D£ o%WkM. XtT 'J yW?y^y?7i±<r) 

immz^&Kt'cDmisvmmmitzfe-oxw-x-t&z 
ttfxzh. mim<D*imbixit. mm. tm-k 

«*, rH»>«K>^fl!W)*lll«5«:*tf«»» («i 

) ^t'^ptf $>ti. m^mmmmi. mi 

mm. rotvy^'ja-^, --KUxf-uy 

^yn-^if) , njty&imfflM (mm. x 

yy/l^-h80", HCO-5 05rif) ^riffcfiffflL 
•Ct«tv\ ?fttt?St LT(i, Mitf. ^vjfi, *a«Mr 
if*m*»f tfi, jSflfffllftSiJt LT?cJ|.flK>^K ^ 

t') , nsxftvj mm. mt^yyiva~*?&. tm 
y N sKyx^y^ija-*^^) , mm (mm. 

tcryrMzimzixz,. xmncDDNAfimAZtitz 

[004 1 ] C<?)«J:5(cLT?#^ni»SS^«i, 



mm. isma^ (mm. ts, 7 

»7v, -f*, ifrk f^O'x-ii: 

HKfttcjSA ( 6 0 k g t UT ) fcfcv^T 
fcL -BfcoSK^W-cHt^&BO. lmg-100 
rag, iffSKIiftl. 0~50mg. «kO»tL<(i 

1 . 0-20 m g&H-th . #nn»fcS4*-**£ 
tfettHKtRS) oifi«BWT*»»o^wt^jw^a 

UJW^WTftA ( ftfi6 0 k g fc IT ) 
^•;-Bt^#R^^N^^SrftO. 0 1-30mg 

ax. mi<imo. i-20m S mm. i'omi 
< am 0 . l-iom ; t iz x 
*) mmmsx-b & . ^^0^ t . e 0 
kgi/cO a** itAiik^ti z t h . 

[0042] c 2 ] fm&tt+t mmm&fc&tonx 7 

v--yy 

ifimn* ywmt, *wm9 y*79<vfflL&& 

( 1 ) *%J s R(D7y>*7'8Zm^&Zbi:%fWlbtZ>* 

w^yn^^m. (mm. mv^m-wm 
z7v-->mm&mL. x<ommz\t. mi 

If, (2) ( i ) *JHH<0^>y^K*S4-f4ffi*«r 

^t&mw>m 9v**Y<rxmt (a) *%.wco 

ti. flUtf. ( i ) b ( i i ) nmsizii^x . m?7 

? l-^-^- h'^^jicrifig b ixitmtz z b mm 
[0043] m> it-sty) b Lxa. mm. 17+ h\ 

mfbix. ztie>tt.&toH±%iM%it£®X'b^Xh£^ 
U & ! 8i<r>\t-&toX'h'>xh±^. ±.iinz7V-~y 

mmzmmt&izu. Kwmtyw&zm&.-th 
mijziit him,**? , j--y7t,zmLtz;<-y 7 r- 

iz&j&lX'tmtl. A 7 7r-tH;, pHft4-l 0 
(m&L<lt. pH|!)6-8)^jyi!A-7 7r- (2 
o x 7 r-=5r i'tf), *?m<?>7 yW&oM* 7 V 
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mbixte. mm. m&it:*mnfy'*7®&3 

<f. CHO«JB*^WWIB* t ff*L<fflv^#i4. 

Kxi?'j--y/tti, mm. m&<7)imx*imi-& 
zbtzz^x. *m&7y>*7nz>m#&. i^v 
m. mm%b'nm±izfttZittzBmm#m*i 

1 0 0 4 4 ] $17 7 F<0»g*>iStt*>»ai, ^ 

a^^MStcwtTffdiii^aj**^ «tur, febs l 

etters. 495^, 87-93H. immztffifry)i&.t1z\&Z: 

tu,zi!!ktz,-mt l z®.'>xM%.-tz>zbtfX'Zh. mi 

8. ±IE ( i i ) 0)%>&lZ}m&®)(7U*+F0)®& 
£. Hid) <r>iki^z\tKX . ft2 0%W± s 
<«3 0%JiLh, J:0« : ltU<{ift5O%lil±ffi3ttl» 

ftiTtti-e^mi: LXWRth Z b * { T'# 4 . &tz. m 

m. ±ie ( i i ) w§£tefcit*«*?w*f-Fa>i& 
iMSr, ±te ( i ) (7)W,&izit^x . moxvxt. m 
i<it3o%a±. £*)mL<i*mo%amm 

%mm.wt&<t£mtfdi*<7)Mb bxmntizb 

a { T'#4„ ttz. *ftW>*y*7K<mB?t<ry7u*. 

-7-T%ilzj : tim7i\st} VK7.7 t 7~ fe\ ;^7i 

y-tizbtfx'th. 

[064 5] xmivfywK*?-)*-? h*v?7 

*%,W<r>7yJl7nM&?cr>%.m&i&m£ 

fz\mm-thit^t tz\t^<W)X7 ')-~yy<r)tz 

frcOMMb LXUmvbl. ( 3 ) *«Pi*> 

7yWS&n-Y-fhXVZ7Virt-Y-$:m<^hZb 

tmibtttwnnfy'wmmrHomiiimt 
mmi. xvmmwt. mm. (4) un) 

(iv) *Wft<r>7yrt7nzmi-fhmhZ 

^xit. mm. an) b (iv) o^cfctti., * 

CD? ®fi^ fctiffliB^ >->^S^ 3- S m R 
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nam) fragjELT. w&tb. ssaMk^ftkLTtt. 
mm-m. mmaMs m<mm. m 

tat*y<7 7 r -te&jBLTSlSI'tft . vn'-x 7 t -{c 
(4, PH$«J4~1 0 (S^L<(i> pH$«j6~8) <0'J 

r a ntrv vf*ue t»«tv^ *$hh*> ? % & m 
£.t&t&itti-&imtLxii. mm. mriBU:* 

ffl%<?) 9 y J « £ 3 - H -f 5 D N A £ * ^ ? 9 

mcoumx-tm-t^zkizx^x. *&mnfywR 

KJBv^*i&. *9tnto*yw* 
mrtmmt* ^^-m. mm. i&mnfyw* 

Mi.{f. 7— fy/o 7 f -f y ^Reverse transc 
ription-polymerase chain reaction (RT- PC 
R) . 'J 7>i"? -i APC Rg?#f ( AB I ttSL 

TaqMan polymerase chainreaction) ^rt'O^rffiibft V> 

t S^ffitC Lfctfo TSBEt ft £ fc 
ft. Witf, JJE (iv) ^tfcltS*^?^'! 
^SSGrfcDlM^ ±15 (iii) «*HMCifc*T, 
*-j20%kLL if* L<l430%Jilt, J:0»*L<(4 

■th^ttfx-zh. mm. ±ie (iv) nti&iz&vh 

im&<n9yrt?'gm?f-<r>wm*. JJE (iii) <^ 

*^«CJt^T. ft2 0%ULt. tf*L<«3 0KJ2U:. 
cOJgkLTSMtft^k* { T'#ft. S6(c, *IWBoaL 

*mfr9y>w%<7)f8%zmL$.tc.\mmth 

tt&ito&tzitzn&nx? V--y7<r>tzfr>oMMt L 

x^mx-hh. *%mt. ( 5 > *#Di*>iJt*sjHn* 
ztzmib?&*ffli(7>?y>-<?m<r)3mzmi£K 

ft*«ttu xvm&mzit, mm. (6) <v>* 
wmtywnzm'iLt&mjjZGt&MMZismL 

tz^t (vi) *%,W<7)?yW%$:&!k-th&J}m 



-yrw&mkth. ±Mix?v--y?im ; £}i^ 

Xit. mm. *9MJi«>ttflc£ffltvc (v) k (vi) <o 

%&(cijttft. *%,wn? ywgomis. (swic 

T, iHRtS. tsSStftl^fc LTli. W£(f, 

t ft Ig73 £ #t ft « * * ? - - > t . y y 
io(a*L<«, pHme—8) cooym^'/yr 
®7-*y<Dmm%ft$:mm LKtw*? y r -x-btiii 

GT&fflMbLXtt. mm. mftLtz*%tyco?yjs 

7«$-3-h"tftDNA£ -ttt x-mn^m 
ztuzmz (mom*) tm^htiz,. m±ttx 

mm. cHommk'cD®'®MMtftt£i<m^ 
t>tit>. %w)--y^i,z\t. mm. m^^mx- 

is. iiwjwL. M®m%f<7)®±izmiz-ttfi:mm® 
Witt i <m»t>tib . *%m<o? ywm&nmm 
Aftcoirm. mm. *mH?>? ywnomt 
mmm^x. w&ttntim<p%wztF&thmi?y 

tzitztitzm i hu&K&\>m%ti> z t tfx-% ft . m 
m. ±te (vi) coig>Gizm&*micD?ywst0) 

±li (v) ff)0&lzlt«.X . $)2 0%W.±. 
&ik&e®& tztt*<r>t& k LT StRf ft ZktfX'ZZ. m 

m. ±te (vi) 0M&tztsfti*mto9 wwttn 

^3Sft£, ±12 (v) (Dtfr&lZlfcKX. ®2 0%a±. 

m?&?mi£^z*mi<?)?y'wm<?)&mi:fmt 
&ik-&®i&tzte*<Dmk ix'-m-thzkwx'Zh. 

[0046] V--y7m* y hit. *^ 

HBTfflv ft ^ ■« 9 n t) l < itm^ri- k s fctt 

* Ott . 4 fctt* JSWCffl v > A>n ft ? y y n- ? ft fc L < U 

<0T'*ft. *%Bflcox^'J-->'^*ffi4^{iX^U- 
-V/ffl^ y h£ffl^T#&ftft-ffc^£fcli*tf>& 
(4, JJBLfcKBMk**, fiRJ^tf , ^Tf-H. 9yn 

9. it^T+mfctt®. -smut®, mourns, m 



vm. m. iw, mmm 

if) ; (R eJUft. fiJlllSlt«4*3rif ) ; IP? 

JSB&Sl (W, «^7uiffi. ffHttftgflttr?) : PIS 
get (flk PJfe* if ) : Ml&ft («. 
if) ; ttKMER&A (R 

fc* ) , mjrk£. m. e«n;r Bflstg* 

ttlRfeSSrif] (Witf, BPS, If MS. BHB 

«l ^MNmR&Mnft . mm. nans* ma* wmm. 

eyf® ■ wmt Lx^mx-hh. ttz. *m&>fy 
*y^?%mttcDMiz®.m?iit-&m£tz\tzcr ) 

twitem*. mm. m<vm& <.m. ®m&mm 
rmmm. wmztk-) mm& w. ana. 

«. MttHi^if) :BR£ft («, P£*if) : 
liil. («, If ift. IPF&Srif > ; <f>:iBtttE%&jft 

as* if ) ; $&ft&A cbl teas*** m. »e 
&&&& ^w, xx-^w-yj£ 

#ttx'jrvh-f'x*if) . ri/K^sa («. a 

-y 3 7ht-tt*Jlift i flrif) , 

if ) , HttKffltimjS*if] 

a (Wiar. urn* mml ffus. ipmim. ip 

J&RL IttS, m. BIBB. ?USL fSK. 6 
MS. SKSs P!BS*J: ) Kfcom • UT 

[0047] *Wfi<r>X9 0 --yfXmttti?.? V 
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& o xmmttz z t * { T-^ h . mix. tr-t 

®$>iximM3&X'&mG.X'*>&<?)x; mm. th 
t^msamumm. wx, y-vh. w*. t 

7y. -7-7. hU, f- 

{is -e^ffl, S^l, tft4*f*. Ja4;u-h*i:(c 
J.'jajHi***, Mitf. (R 3§®ttK 

(ttS6 0kgi: IX) iZti^Xit. -BtCOjSfS 
litfjl. 0-50mg, £*)t&£L<l3$3l . 0-20 

^xhmtchtK mm. mxmt m. mmm 
i{t^£Mi*<?)t&zmim<7)BX'm%!$.A (m.e 

0 k g b IX ) (cift4-*-**£, -Btco# 

0. l~2 0mggS, J: l ?*f4t<{i^0. 1~10 

mggu meat c i o tk$t s o wtB^-cft & . 

tS4-f'l.c:i:* i t'i?5. 

[0048] c 3 ] *WR<?)f yjvm. tn&ft^y 

( i ) *wn<r>mb, wm&zifWMti&tuz*& 
'Wi9 wwKk msmzmmt. mumzms i 

b*mibthmm*<o* : 5m<7)9y^7'&<r)iz& 

m. tsxv (ii ) mmkm±tz*mtit:*m<7) 
&i*ti*vmmtztitz*mi<?)m<?ytfLfck tmb* 

mm%?&zkZftm?zwim*v>*m<7)? 
ywx<?>%a.m*vk&th. ±ia (ii) <osaK£t*i 

mzsjfct&ifcftx'b &zkimtu\ 
[00493 ttz. ywmztt-th*:/ 9 

Zm^X*mi<r)?yj*y®CDfe&£ 

mt&izfr. i&im&mz y j 1 7 %cr> 
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, Fab', b&^tF abmtt£%^Xi>£\<\ 

itf. fcWJBLfcfit*. CUKfcKliifi; 

ait, i<t*BWaiJlt«!fflH**trWls«*fflv^Tffl!U 

ifetfllvvtfcin. Witf. *7D^h«j-. 

4 a y y h- y 7 7 ffifc i tfir y M >y f-i&Mffafc: ffl v > 

*. SblflMt. ISMt&k'tffflv^ftS. ft» 
C 3 H), C 14 CD &k>'ffl^ft&. ±f£6*SkLT 

a7r?-t', yt-jr^s^—tf. !J 

SPSrif^fflv^^ii. fflHMIk l/Cli. Witf. 7/U 
jWB^MU. HftttHk LTli, flilf, ^57- 

;k /I'Sy-zHBStt, /^7i'jy, yi/^y-y&k* 

[0050] tUR^&viuttfic^^mbtcaoTii. ft 

v**#i6?fcJ:M. fflttkLTti, 7#o-7., t*t. 

W Lfc*3Mltf>* / 7 o -*y14jt*fc WWKfc RJC 
3* ( l&RJS) . 36ttMt(fcLfcS«tf)*«'!li«o*y 

ywg&iizm-t&zbtfX' i&s 

£fc2fcRJS«*)WflcfT-5Tfc. BUftcfFSr 

«t VT-mtt.<?>iTmzmi<7) *ti t> i,zm 1 i z t 



[005 1 ] ^wn<r>^y9x3— f)VfflfcZVyY4 y 

f-atw-oss^yx-fA, <yU«f, 4^yy h 

U -y 7 ft J> 4 * 7 o y h y - & k* tcffl n 4 i k #T* 
(F)k, SttktS^LfcfSttiK (B) fc«:^HtU (B 

/Fum) . b. Fv^-wui^wa&jwgL, &8t® 

flu leJJt^tcM^- -g. m 2 i5i«£^: k" ^ ffi ^ ^ vgffiffi , fcj: 

mx\t, mm&<ntKw.twfa\m.mt *-im<nmm 

Mil 6 ix& fc W -IT-OWL $r 

[0052] ^n/»ffl^<0*!^WjWEi6**fP»0je 

IBW-* - k l> . Witf. A?1 XfB r 9 A 

yr-y-fe-^j (MMtt. ww4 9*«ff) , jm 

2JK) (K1<«K, «*I5 7ip»lT) » 5iH^^ 
r^mSai^ffij (9I3)K) (B^SK. K«6 2^ 
%ff) - ""Methods in ENZYMOLOGY^Vol . 70(ImmunocheiD 
ical Techniques (Part A)), |i)flf Vol. 73(Iminunochem 
ical Techniques (Part B)), Vol. 74(Immunochem 
ical Techniques (Part O), Vol. 84(Ipinunocheiii 
ical Techniques (Part D:Selected Immunoassays)), 

Vol. 92(Immunochemical Techniques (Part E:Mono 
clonal Antibodies and General Immunoassay Method 
s)), Vol. 121 (Immunochemical Techniques (Part 
I:Hybridoma Technology and Monoclonal Antibodie 
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<o*v^?tto^«ii^t*ai3:h**£. 01*. tf. 

(01, i§Sctt)Sffi(&f¥, }i»ltt*B§&, ?n 

if) ;llttKft(0l. SiM, fiJfo^ji^JE&if ) ;B 
SUM (01. MIMS, lttttt&ffi£*if ) ; UK 
g£ (01. Wife* if ) ; (01. Wife, *FF£* 

if) ; (MK*M£$&& (01, 

flat, ^x-^vysgflRS, ^yxii^j&titttiM. 

WHf"-££ (01, Sltt&ML 7l/;Wf-tt 

*ife, Tt7odfy-y3 7?. TMTHxftJiift* 
if) . HR&ft. (01. BjHUSAft. IWIK^ 

^*fcliliiiW»Ci:t>«raiMflFP^=5rif) . ttttfflS 

ttM&t&K 1 3 *fcua» (0U(f, ims. mm. mi 
s. jM*aum. smm. mam* mmm. 

?LS, fSiffifi. ilS. SHIS, BKS&if) &if 

cofyji? *<o»Ktf!)±»**ttai S fifc . 01 *. tf , 
AHUMM (01. 3&8cffii*£fl!f¥. «$1x*B§2fe, ?n 

&dLtt*lR& Wife. flMbtHMk UHK£ 
if) : JOtMA < am«»JflE*if) ; I? 
MRS (ffl, fftgfl&Bit&L »llttffl«l»Srif ) ; WK 
&ft (01, Pife^rif ) ; ffK&ft (01. Rife, IPI^ft 
if) ; WttM&S (01. T)VVt\A a'-* 
yyyffifSS. «W«HS»flr4f) ; C01, S 

E&g&t, (01, ftSSj**lffi, *$ftRlfe, £&1x® 

tag, ^x-^ixyjs^sf. Ayxyv&mmm. 

if) . mrks. (0i, emERits, iwmi* 
ttuwuwrif j *«ia (0u«r, ws. mm. ffn 

IBS, PaSJS=5rif ) &if 
OCiftli, «£«[ J ?»lil8=3rifOtft«l«t+tS*t&*^ 

[00533 C 4 ] m&HMfim 



9. ^x, ^-e, 117k fyA'yy-^ 

if) tt$tt**5HW)^ w V«*fcli*«aMJ^Tf- 
KSr3-M-*DNA4fctiinRNAtf>JW& (XfisTIi 
«) ^«iaj^SC:t3!i«"C#*OT', Witf. ISDN A* 

DNAtfc(imRNA<0iiJnS>4^«^Sa^ifOja 
&TWKmilX1ffiVht . **WODNA«rfflV^ 
±JE««tfi^Mlrtt. 0!lx(f, l»/-f>A>(/u 
^•fe'-ya^PCR-SSCPS 
(Genomics) , S5^. 874-8791: (1989¥) . Toy 

->-'>/x . ^ . f . -fv-g-t/k • r^fs- • *y 

• f>fiyWX' ^"7* • a— X^X— (Proceedings 
of the National Academy of Sciences of the United S 
tates of America) , ^863£, 2766~2770K (1989 

mtm&. ?v->m. mm.-m&, w^, f^ctt 
mm. mmm if) ; jum^. («. ejm«. ami«« 

^•ffi^rif) (0iJ, Mfgjulffi, KMttJE^ 

fWrif ) ; mUUt (0i|. Wlft^rif) ; ^M01S> (01, 
Rife. B*£$rif) ; Wg^^-S (0>J, ry^W 
;t-#yy>«ffiff. if) 

ttaiacR ie^&s^i (0), m&mm^m. 

r^if ) , ?V)V*-m& (to* 7ES) 
ffi, 71/K-fiWI. 777^7^-^3 7;. T 

=Srif ) , ttttra«Mt«eft«:lfD *fcJ4« (0H^tf, K 
S. SETS, OTIS, ^/J^BaWS. miiB 

3S, is. RauBB. ?LS. ^s^sps. mmm. mm 

S, RNBSiSrif) ^fc*0^tt^a^i:f^Br-ri>^i:*< 

SCPj£^<fcODNA <05a®£H*<SKlJ S fifeft^ii , 
0iJt(f. MftH^.f- (01, SMcttllKEftB, MSHfc*c)a 

is^if) (01, em*??, ejusKtt^e^ 

if) ; mmmm m. mmmm&. m&&m% 

if) ; HlgA (01. Pife=Srt* ) : M (01. W 
ife. ; 4>lS»^mS (01. 7;kVA>fv 

m& cm. (01. ajEBiiTJiSE. 

iSttWKflL 1S14WS5 II -7 ^#ffix 'J rv h -r 
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-tt&JSifefrk) . MR&£. (01 BASRA 

k) , WMttUMUHr?) 8$ 
BRJS. ^MfflMfrS, JMUt. wit.® 

S. RUMS, ?L&, 7SMBB. ISBIS. EH 

k 

[0054] C5D ryf-feyx^yjf 

J^aDNAlSRIWWclteU f£DN ASSESS: jtp 

^K<7)i35i*ftk) fcflWJ-*-* Mi 
if. iM:8£jS (M. SttttH££& flt«tt*l§& 

£k) ;*ffiKft(0l. SJftff. eiL**J*frk') ; 

IBg& («. mMtoZ) ; ffB£A (M. Wife. IPfe 

*yyyffii£S¥. «»#S3*p?£k) CM. 

k) . ru/^-geft (W, awifluii, 7M. ru 
&«&$rk) . («, anus*** 

BUffi^ * fcttlMMim: k 1 Or o k ) . 

w«raattif0ywrir:i (fu», bps. wb 
bibs, as. em. ejus. pit&s& 

k) fciWHS- ?&§gfflk LXtiffithZktfX'Zh. 

Mktxm-th&it. ^cotrnm-yxmHtL. 

4/1**?*-, 7f/f-f/l'X7yyX-f7H , )'f 
K t7x, T"?. ->k 4*, VA* 

k ) t» LTgp«4fc*«f aawtft-^-t* - k **C 

x\ hh\ mwRfemotzMzmmm* x<w&s&wz 



ttfcO»»fcfflWft4'f HRWfcJSA (WKO 
W*f-F*»0. 1^-1 00mgS4f ^^K. IS 

[0055] $f>t. *amt* 

(D*fHBtf) ^^V«3-Kt&RN A fc -eft 

fc«*l«*RNA«:*^rt-4Za*RNA. 

B«IEZji«RNAt*WLT**ISIi. 

ffi Kff £ 'J A L/C fr* E8 . 
©KfieU--Klf>f Ata-K-f*3tfiT (DNA) 

&RNA£tt*g*:ii-t offisg$r mrt s i t wx- * . 

mix-m^ htth d n Avmmz mut s - 1 *<x-# s 
«r, editr. muMW («. &®.mm.$m. mm 

«, HffiifeOrk') ;Jtmt. (M. SJlUSW^ 

Ork') ; WmSOt (W> PifeOrk) ; (R » 

ife. W^Ork) ;+IE»emft(0!l. 

cm. ae^sgis (M. fij£Bii7]?E. mm 

-tt^iSifeOrk) . HRRA. (M. aJt«M 

k) . wtmmams&z) iwm mm. m 

ft. SS. MMS. ?LS. ^^SPS. fSSIS. ttfii 

a. ffKK^if ) icunm ■ &mmt ixmt&z 

kifiVZl. ZfigfRNAtf. &*HO}f?£ (M, Natur 
e, 411^, 494H, 2001^) izmtX . *a^-KU7 

S. 'J.-K-f-f A<i. (M. TRENDS in Molecu 

lar Medicine. 221K. 2001^) ^tf. #&BJ! 
<0?J> 'J 7 J? U^f - HOEWSrStciftlf LTiaig-f 4 Cl k 

tfx-zh. mm. ^a^'j^if^A£7)ie?iico-gBir* 

^BBco^ a- h'-f S R N A0y-$tUzW&? & 

Zttzji~>XW£t&Zkij<X't<&. *mfi<r>?y*9 
®Sr3-h-fSRNA<0-^kLTIi. ^tt<?) 'J *-f W 
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Mzii^xm^ti^^y^y^xmmvx (A 
r yxxo 7 9 v*+ k t mmiz txwnit i . 

[0056] C 6 ) *#*OD N A WFtlWfBPMWl 

NA (UIT> *^^h*14DNAi:^fe-rS) ifctt 
*<0£fiD N A ( ##Pfc)J**ttS£BD N A fc & 

(D.*fSBHOJWMtDNA4fcti* 

WBfctfy 5±IB ( l IfttKottft ( 3 ) 

?vmmtfWX&t:\ty -y h-ChllR ( 2 ) Btt 
Oilfts fcjtf ( 4 ) *^J!<0*|*ttD NAifctt**) 
SSDNA^WU WUMWC«VVC#3ll,$*«ll 
i<^^-=SriftfiflW6. #3Wi0>fl-*ttDNA*fc 
tt*«£SDNA*#t*#t hWUBffli (HT, 
^DNAWAUftkBMW-*) (4, *WMIK 

«08P8 (*fefeff*L<tt, #MHB&fctt3ffillliHIB<?> 
S^T*»o-jKC8ffliaffiIilp) (c. 'J i/fStfuVS/fyJ* 

9UA yj/'x^xgyft, >*- : T4 9)V1i>m. DEA 
E-r^xh7>^fc'tJ:0eWi:-rSDNAg:SIA 
■r&ikfcioTflsaifiCi:**?**. 4fc, l£DN 
A»A2rS;fcJ: 9 . Ml, itt^HS, HUMlttrg 

S** i k J: 0 *J6fflOD N A^AffllftSr^ffi-r & Z 
K /\&X9-. 5-y h&k'* { fflv^fll>. ft 

ftfift. k »);fo»tv«>* (Witf. tt&k UT. c 5 7 

BL/6^, DBA2JRttfcir, £S*»il/C. B6 
C3F,jR«E, BDF^, B6D2F 1 J«*, BAL 
B/c5R*t. ICRiRUWrif) jfc£tt7"/h (flUtf. 
W i s t a r , S D&fc*) %b'1)W£ LW ttftttttKC 

ts^xmiiohmmi^9 9-tzmh r "i?Lffi*j 

Ml*. 

COO 57 J *JMJi*>fl#ttDNAi:»i. #t h^lLIS 
!ft*<2|s*WUr^S*«HJ«DNAT1i ; 5:< . 



*^<0^SDNAt LTJ4, 7C02(s:^ODNA^Jg 

tilS. KRfcDNAkLTtt. X1tlfc*n:W)9>K 
**WW3Ht*DNAtt»|cU «itf. E«**f& 

SDNAfcifjWfl^fc.fc.*. *»»>>J'l*ttDNAtt. 

*f£k -r s im k RB& & v tuna® k*> 6 oiii®* 

■frdirnt-^-^Tatalfr&UfcDNAayxh^ 
^htfCffl^S<0*<-jRK*fiJT-&5. flit*. *SS 

»BB(7)DNA^Wt2.#Si«?L»tt (mt\i. 

^k*) **«>D NA*sBBs-fr 3 saaro 

TSiEt, *«W^)hhDNAitS^l,feDNA3yXh 

Mitf. V^X^to^4 9uAvi/3.9i'*V*h 
ZblzXr, X*Wft<?> D N A J^^-ri, D N AgA"ffi 

[00583 Ig&ftnfyWIlW&LW 9-t IX 
. v ^ is -7*7 < )VX & Mi./** a n>> 

A%fflffltii&rT%oTv : Z-9-blXlt. Mlli. 
(i) («. yST^^U, ^ b^^o 

tfOX^J/i'XZb') iz&frflVNAco 

m-^-, ( i i > #am?iiMfc .( t h . ^tNf, 
k) t^rDt-?-. mm. Ttv/^v. 4>x 

7mm&&9V/*9'&. 9)V9^yS-YyyX7 
i5- b% jd^N«i*^H-?y3 . 1 , K 1 

0fcJ:^Ki4» lSfcJ:l^l IS, 

V -y9 AMPmt-9 y/WSXi— fe'iS I-fT'a-y 
iSxhu74y^ WGm.W&.7)VtiV7*X7T 

u^y*t— tH-mizT i e 2 b®ZtiZ> ) . -fh'J 
^A^'j^ATrV^yS'jy^b^ (Na, K— A 

TP as e ) . -a-07 -f 7^<>hSSgf, p<^Qf-^- 

^^yifcJ:l/I IA, >?D7of^t- b'lfi^-f 
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ytt'?-, MHC77XIffi/S(H-2L), H-r 
as, V~y. Y->^V&-*W'mm. ¥tt»*W 
:t*i^~fcf (TPO) , X'J^TTVgimg:®? 1 a 
(EF-la) , aHllfps.Xi'ym 

®, fn/o/ijy, Thy-l, ft&yvyyy. H 

gr^a (vnp) . jfli»r5D>f KP3ytf-*y 

7V7°nxy^7r 'JyA. AVTVvy&fc'cDT'n*: 
-?-&fc'#fflV^ixft. &A>T't,, 

9-. hhtJi^VhU/Sr^^yrat-^-^ri:* 

tfjffitfti. JJE"V*-tt. D N ASIAIILiM&fc 
fcVvCBWfc^fcmRNA^IESfciWIrt-SEM (HR 
fc*-$**-fciftf*i.S) i^LX^&Zbtmtl 

y «>>f /UXOS V 4 0 5 *9-tcZtfm\it>tlk . 
[ 0 0 5 9 3 -?-Ofti!» BWfc-*-**l*ttDNA£$£(C 
^3S§*SSWT'#DNA^7'7^ i/y?i'?+ 

>k x.yj\y-^-mm. W&DKAn-i yyuyo-U 

t snftKififfl& I. ^ ^(iflKffl«^ 3 ■ TSfcaurr ft z 
<mwmmt. t vztzit&wmmm mm. w 

•7*3: fc* ) iJfcOffFH. ML TOSbNBia. tUEftlUH 

E&#D NAfcJ:tXrfT!EO=&ayyADN AM 7*9 U- 
J:9y/ADNA^TfcftUa-f8il/'"\ *fcttlff 
Si, *IL 8l*t^«** R N A J: 0 4HB 

ftdfctfajjfcft. 4fc, "WHi*>JMtDNA"i. ±M<T> 

■t&Zt #X'Z ft . B8liRfHWilVAIHIi(c^ v 8*1 
L^ftDNAnyxh^btLT, Huie^rnqE-^ 

* sajifcoD n Ai^w^ffit j: 9f»tft ^ t 

ft . gtimwmmizts v&*%,wmm. dna^s 

fr&t & £ o . Dti Am AtkVftlUWlW) 

mmmzm ^x . *3KJ!^*i*ttD n a*wt * - 

«•»*>*• *T H*^BBO?h*ttD NAJ ft C i: £ 
KWc-f ft . #f&«!H*>tt*tt D N A £»t18v VzZ COMCO 

m^^it^^mm^a xvtmmn? *x t*» 

""9*>"4-*tt D N A £ Wf ft . *%,W<W\-imE% D N A 
£££K&ft-fft.rfc$:tiI2U\ KDNA^WffiS^t 



•thzowmztih. DNA»Aew)ffai«ft»iBf 

C0£XlZ*mi<?)m&DUAZm\t l Z-$t&Zb £S 
"ft-fft. *JKH«5'F*ttDNA*Wt<llV^i«a<'5lll 

tt<VP«*i*<OIB^WKfc J: VWWmv&X t*S6W» 
OW*tcftojh*if>frf-MMijJrKflH^ Z0H&&) 

ft CtlwiO t^T tfO^m*^ D N A £j§ 

C 0 0 6 0 ] #»U|0>jESDN A*^rt-ft^b hiffUS 
Wtt. *«^E*DNA#»*R3-frMlT*$ l J. 
ffitt^IE^ D N AW«ig£ffiitt 4 i t J: 0 ftftftC 

*mo? >^7m®mmm%m-?z> z t m 

#RJf, *^HJ<7)iE^DNA^Ai!|!l^^l£fflv^T. 

JM5ttiE*DNA«ra|iAtfc"t?llMWi. iSSit^*f6 
Bflc7)^yA'7»<7)tiJp?E«$r^tftC:i:^'os 

DNA££jete«J**SCfc£WBLTaDNAfiWr» 

»i: LTJl«^flTWII»T«lft«irf 4 C t MB** . 

@Wfc-rft?h*DNA£B?^T7XS FtCffl 

tODNA3yXh7? htt. aSODNAX^W^ffi 

ft d n a osA« , mm \mm^jmm 

ws&v#m&0£x t=«-rft x o izmmtiz . d 
n Amffl£?>ttm®c?>mwMizi5^x*m<?>m 
DNA##i£?izkii, ftmwym#-kx*com 

maM&iVftMMcD^XlzXfttycDmiZDNAt:?}? 

&zb£%*rt&. ♦ffflBoJWHtDNAjamitv^ 

XlZ*mHr>m%DNAtt-?h. $ADNA£18|sJ& 

«^Kft£3cE-fft £ biz X Vi-KXCDT&fimiDNA 
ft J: o CSKBlfW ft i ft . 

[006 1 ] #?gBJl^ft#DNA£#-f ft#t MflUS 

*»W)R»DNA*qt»3Rg-fr4><i'c»»). n 

fcttcOIEft D N A^Xgffii&ffiSt IZblzX <o®miz 
*%BJO^ w^«««WPFffif^^iaefc ^rft Z b w 

*oim*T>i>®y)b ixmt&z btfx-t 
ft. mm. *»»oR«DNAiiAiw*i*ffl^T, * 
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1t9yWftf)WMtiB& (dominant negative^) £ 

zmxttimmws.. mmu&miofywgo 
( i ) i&mmvteftnmnmt txomm. ( « > * 

WHO D N AgAMftaKlttWD NAt L<{±RNA 

*1USMtifr+b* ifcttDN Alz£ 0»S$<xfc^'J^ 

m&mz-o^xwm. an) dna$h+ &imn 

(iv) ±ie (iii) fem<Dtmzm^&z\b££z>mw& 
cD®mzn#>&£o%mmnA7v--yy. aw 
(v> *micv%&fy'Vitz%-im®}s£v*com 

(m$.m^z>zbtfx'$. ttz. ?mm<r>9yw& 

tm&iz* &-<xm8L&<r>ffl9t&£v ; feWjznm- h z 
btfx-zh. ttz. *wn& d n Amxwwfrb%m& 

SrJXOiBL, M®&. h>JTisy%b'(r>?y^?Mftm 
<&Zb% b'ifiX- £ . *»H*> * ftfc J: * Oft 

wm d n asaim^ wt*%w<?>ftjmD NAtm 
cooNAimmzm. wmthzb^mx-hh. 

[0062] C 7 3 J 'j7T*7YW<h 



( 2 ) igDNAa^-i-f-^-HtfE? (ffj, AUK**?) 
/3 -#7 7 h fe'iBfs? ) fr&A-f 4 i b IZ «k 9* 
?Sttfl:S*i.fcJJE ( 1 ) MmoEftOBM. ( 3 ) **v 

^y«tt-c*i jjb ( i ) imnmmm. < a > # 

t M«?Li)»'y y*i)ftT'^l>±lS ( 1 ) fa&<7» 

mm, ( 5 ) y •yttt^v^^T&siie < 4 ) en 
nmtm . ( 6 ) d n Aj&opsttftsnfcK 

D N A JKB^# t h qBLttft. ( 7 ) KD N A#V* 
-*HBfi¥ (M, A^ffl**^^-^7^ his?— b' 

^ Hie? ***fEW^> d n a tc^-r § r o ^ - ^ 
( 8 ) *t h*?iJMii3&«y-yit»flrr&ft_hia ( 6 > e 

JJE ( 8 ) Btt<^f t hqmiHtl. *J (10) _h!B 
< 7 ) t^-fb-^J^^Ls 
MGrFnmmiiit&Z b fc»8i-*-**»*0D N 

AtwirD^-^-aiteiEaifciiffl^rs^ 
mtwtz<Dis<QA7 v--y?-ftmzw&-tz>. *^ 

^DNA*OFSSttfl:S*ifc^t h«?L»K^«i: 
«i. ^phh^»*3&frr4*IHBODNA(cA«W 
CRJISriOi * .ItlCiO, D N A<05gaig*»W't 4 
i)\ »6VM4KDNA*«3-HLTV^S*»HH0)^>'y'C 

^K*5iiStt*l6KWK:0Bfe***il:KJ:O. DN AA { 

T. ^^oy-y^r^hDNAt^-r^^t^S) 

^bh«}L»fto)EE»aiB(£lT. ES»tB&ie-f 

*) z^o. ittvmMmbLxM, wibmm<?>i> 

[0063] ^Wn<T>D N ACA«»Wt3(Sa*JPiS* 

ffifcLTti. fllitf. ae?I*W#ffifcJ:ORDNA 
i»lO-fflXJi^»«)ffll»» «DNAS:JfA4fcJ41i» 

n*-:?-&& otix^fy >-^tlS-Sc«T4 i k tc J: 
0*^B«O/-y^T«7hDNAS-f^i8-mtf«kV\ *^ 
BBcODNA^Jgtt^bSix^b h>i?USW»« 
(OT, *JHBODNA3pffittft:ES«IB*fcJ4*W!B 

coDNASrmiHL, -eox^f y y&ftiz**-?<{ i/ym 

•b'iie?) .cat (?o5A7xX3-;PTbf-;l'h 

i^lrlf A-T4 i k iz X Ox^y >^)®tg$rlK«-r4 
*\ $>4^{ix^yy^^yhnygS^ciifE?<7)S5 
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SIUcDNAfSJ?iJ$rWfl>DNAgi (WT. 

X *micr> D N A ±fc h \ mZ<?>&®CD D N Affi?iJ £ 7" 

[00 64] 4fc. fflHfflaU8^fc:J:9*»»*>DN 

A^^sts^Esiit tT(i. lira* 

COEvanst Kauf BuiOarffiKflS tTfr I < ®£ Lfc t W 

i>£\\ mm. v7**>e s«»*>*£, m&. hk 

*tt>iWCW£tf. C57BL/6^"7X^C5 7BL 
/ 6 flfMIIIW^* 3 £ D B A/ 2 <D$.mz£ 0 
LfcBDFjV^X (C5 7BL/6tDBA/2fc<7) 
Fj) fcfflV*Tffl£Lfcfc^£fcJMfffcfflV*54. B 

fcV^ffljftCJniT, C5 7BL/6V»7XSr#t^ 
OOT\ ZtlZm^XfthtitzE SWMtf^ 
^SrffffiLfci:*, C57BL/6v>XkA'7?^ 
o^-f4ifC-t«jie««**C5 7BL/6'7«>X 
fcfU tit *«T«gTj)SAT*f lJKffl^#S . 4 fc , 

ES<IIBSrtJ4-f HRfcli5flH*3. 5BB<3 

EiKft-ttifc*^**. 4fc» IHfvvf*i«>ESiM 
^SfcfWBI-fctfHcltetfftK 4fc, 

it. mm. p c Rmizz o Y&feflUKOttawgfgj&o 
ins?***. mmti^mK zenmbLxwh 

T. lan^Hia^ESHJBft (*&50ffl) 

■c. tssiuWfcfcfti»ESiaifla<?)^-»:-fe^^x3>$r 

[0065] 4fc, m~<X*u?i'3ytlXI,t. mi 

a. g-;<>t< yymzxm&ftfkomizmizx*) 



itz®. lE^mm (mm. wxx'itg&frm^n 
=4ox'htmm) t,zmi/7n-->7i-hzti)m£ 

If, STOi^^Wj^&iSS&^-r-IHfl&i 
T'L I F (1-1 0 0 0 0 U/m 1 ) ffffiTtCiKR^ 

U5%mm. 5%§mtfx. 9oxsso 37 -ex- 

'JTW/EDTAjgiS (jl&O.OO 1-0. 5%hV 
ryy/O.l-SraM EDTA, jff^ U< ti&O. 1 
%M)7*j^y/lmM EDTA) Jl^ifcJ: 

fc'^fc^l.. KOi^^mi, Jl« 1 - 3 BttJcff 

zcomzm®(?>m&ft\>\ mmizmttzw 

}?jStg«-rSii:lcJ:0. sTO^j. MUX. 'C^fc'O 

s^ro^-f roMKt^ks** i t t^imx-h k> cm. 

J. Evans&t/M. H. Kaufman, (Nature) SI 

292^, 1981^ ;G. R. Martin 7D^-f^ 

/T. • jJ-7 • -fi/si-lV- 7^t5- • Jf7' • 
X ■ JL— XXX— (Proc. Natl. Acad. Sci. U.S.A. ) 
H78g. 1981* :T. C. Doetschman h . V*- 

1-)V-t7 ■ xy7'J^Dx- ■ 7>V • X77.^U> 
V91V- t^tDy-, 21W. 1985*D . * 

mnESMmMtZitxmti&*mie>DNA?t 

<0*BB£WWHM*C V Wffl X'h h . *fHBW D N 

jEfKim fc saw t z k mutch *> . ts 

h. 

coo66] *»dn AfBs^#b h mssm 
it. mm. ffi&)*itzix<mi>t:f—y>y?4> 

l. m\iz£*)9-?vT4y?'<?'?-cn>*5mcoD 

N AAORgttfcSfifc D N AE5fl*«e?fflraffl»iK: 

*mi<7)DNAb?jx&h&iamimizz-£&zkiz 

*^Bjc7)DNASr7 ^77^ h$ti:l>i 
t. *^ODNA*V-y7T'>h$^fflteli:. *^ 
aflfiOD N A±£ t:ltZ<?>&fitcr>D N Affi^iJS: 7'o-7't 

7 r u 7M -tf-s/ a vtm&tntt-y •? 
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< 9 9 - fc&m 1 1: d n a jjmo 

<?)DNA*OF»Stt-(kS<xfc«JBtt^^n-^y^L. * 
<7>«£3f i&B#»J. Mitf . 8NnJHa#t M«ai) 

WMijEttSr *JMM>D N AffiSr tolli A^W(c£ 
IILfc3MMB«DNA«l>'0«SfcWPNW»4**8 

a^SLteWHItoDNAffifcfco*^ C^io^^f 
*9«fcfcjE«i*«aH-4£l:lcJ: fMMifcffl* 

NAffiStoiMJB-C«JSS#ifcffl**. flUtf. 3-1- 

? cm y^'x ? >- 3 yftt'D n A®mz&A-t& i k 

itfirHBRHIISUfcJ: D*W8fc>DNA«cSSW>fc* 

%ojc7) d N A *V -y ? 7 «> h § flT v > $ fflftti . 351Etc 
J: 0 f$&rt.fctM*HfttiKD N A*V •y9T1Y^tlX 

£Wtl>ttiiOi!)ft££Kt-S::kCJ: , ). WFftitD 
NA£fflffig!&ft<OKfrfcfto**l?-M rf-MWftfcR 

wcwmts z k t «t oawtss £ k « . 

rf-MW**i«BltfW*. *W»)DNA*qpigttft 
[0067] C 7 a 3 *#«*>D N AOX^fitS^k 



*»P!*>D N AJB3PF£#t M«?Li)Wi. *5Wfc)D 
NAOXa^ttfrtffci^t&^JcitLTi&a! • T 

*>DNA«?PF£#t h«?Lffl)ftk LTli. MBklSia 

ft. &$£&ft. wiaaa}®. a^sita®. »ftis«tt 

fW^Ctt , *^BJ!(7) D N AftSPF&ft t h «?Li)ft ( N 

tOWt*«-C«HL,» *5aa^Bgi,ftkit®U. ttU 
ft^#^f. fflii, ^OJE«^k'c7)^-fb^^SkLT 

• « i k « . 

mt^<r>m%wzbb#xwgmRth zktfxz 
[00683 mm. ^mm&mmznixm ■ m 

4u, immnwiLx y uAiztt?h$m&$ut%zs: 

T* 0 . 1&ffkh9 >*9K<nMk*?tim% t'iz X ->X 

-~yyxnhixtz\t^m-hmm^ixhit^mm 
[0069] i£x?y -->^ffitii^fi7tft^ft«i 

(A. T/^UAWrif) ^rk'k^^fflv^ix. kO 

^iikL-Tfi. Mitf. HOB (fflitf, 'J> 
Be. JUbKHtBL ESB!=5:k') k<7)ffi. ib«^tt«WI 
(fi?9^tf. ftBt. ^rK, 7-77UB?. 71/ 

jywt. ?^9M. m^m. 9^vm. »y*m. is 

&k) k(7)^k** ? fflv^f>iiS. l$x^U-->'^^ra 

itz*wi\<r>9 ywgzunthmmt mmz lts 
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«UMIi(fiUtf. 77h> v9x. t;R7h, W 
ty^. 7?. *a. O. ifjui 

if) fcttl/CfM-"*-**: Kflteftifctt* 
O®085«i. 8#*J*. JS-^-hfrif 

HRWtyftA (meokgttx) tmttsm 
£ (W, »ttttnsfieff) <o#&fc*swcH;. -a 

*K<L£ft*W0.1~100mg. ff*L<«»l. 
0-50mg, J:"5*iL<ttttl. 0~2 Omg&Jj- 

If. Kft^£a»ffl<0»T»«j£A ( 6 0 k g fc L 
T) afflflSW»a*#fctt4-$-**£. -BfcofcK 
fc£ft£ttO. 0 1~30mggj£, i?£L<J2:ifrO. 
l~-20mgmg. J:Off^L<{±^0. l-10mg 

6 0kgl^OCj^t^ft^4-r& 

[00 70] C7bD*^BH^DNAC*tr§7°n ; &- 

fcfcWC. *W5iltf>DNA«8PF£#t bUtfUSfti: L 
Ttt. «ELfc*»!B<ODNAfHS^*bhWLli» 

BJfcOD N Afcittsrot-^-tfDSIIffllTTfBSL 5 2> 

(lacZ). TOST*'* U 7 *X7 r ?~ tfilfiH 1 
[0071] *»igfc> DNA5:1/-1;-? - jt&P "CB81 

M% ft 3 - H"f I) D N ATOO-gBft 0 
-#5?h^— «Be? ( 1 acZ) TBftLTV^ 

**. *%wco?>wg<7)mi? mmx\ * 

3S"f&. «S-)T. Witf. 5-/nt-4-;na-3 
->f yHU^-iS-^^ht^yxH (X-gal) 



&a*fltiff (PBS) TifcrffJfc, X-gal £#tf&fe 

arc. sask^ii3 7x:ftiitc. »3 0ft&tii>iiM 

RJE**fctt. «£$fi#£ 1 mM E DT A/P B S jg 
V\ 1 acZ£3-K1-&mRNA£8liijLTkJ:^. 

±te*? 1> ~--yrnmzm\ ^x% htihvz&b* 

o. *jw«DNAfc*«-*ro5E-^-aHtt«»4 
[0072] mx9 v --y/^tn^^fe'ft^i 

(«s Mt^jf ) (00, * 
«K$rif) ^iffc^^fflv^ix, k 9 -b«t4»WWc 

fflitf, MIK (Witf. WH. »>m* ft-fbK*S?. 
x/p*ygL ^y-tfyx/^vK^t' ) tott*4f*»ffl 

«te*dljfe, ^o-y^. ^tt^Mife, Wife, fflHfctt 

aw. uwsr2f) ; jus^jS («, en^. am^ 
^s^if) ;i?i8^t (0i mmmms.. mm&mm 

l»if) : IW£A (R Pife^if) : WttRA («. 

ffi. ru;P^-1x*ife. 7t7^Jfy-x3'/?, 7 
M?-tt*Jf«*if) . feS^^ (M. Sit 

, ttttffl3MHt0?ft^if] 4fc(4« (0litf» B$ 

«. Bias, ffsis. ji^jsiuum« mua. b?« 
a, wft. Rm9fi. ?Lffi. ^saaws. urn. sis 

[0073] 4fc,-*$MHaDNAKJt**7"a J fc-* 



(£8) J03-189878 (P2003-189878A) 



summit') ■. mm** <«l ratM 

(«L Wife, : tWSli 

Emeu ftffiffi. rw^-ttij^, r^-7^7^>- 

(01, S«fi?S. MUR^i^ttlMMIttCi: 
M«5. fttlttL MUSS. ?L£3. ?SHffiflL 

'&$>iiMt&fafr t>gmztihte&b t h«c jh ^ 4 i 

fctt*«**#frf* East H*t LTSliS-f 4 
4. Z*)i5tzLX&e>Hi>mili* 

!fe (0UJf. -7«7X, t^-y K >>+Mf\ h 

7^*, 7?. «7i^ -77. -tfVl^fc') 

utst**- 4 i t tfvz 4 . f&fb&fta fctt*«««ai 

^(iS>l.* { . BUfcf. *JHB^)DNAfc:Jt^&7 , n J E- 

*HStt£ffiatt4ft£*£IIP«Hrt-S*a. -JEW 
fcjSA (ftS6 0 k g b IX ) OiBflaSSftJS#tc*JV^ 
Tfi, -BfcoSKfc^ftfcttO. 1-1 OOmg, » 

^Kiifii. o~50m g , £<omv<imi. 0 

-2 0mg&-5--t4. ^ttfiPWKtft4-f BHfc 
-&%co 1 0S4*«ft5*t«, ttifc&S&t'C J: fc 

£ 4 <t&fat:&micmX'm%;f8.A ( 6 0 

CS*-f**&, -Bfco*Kfc£ft*tto. 0 1-3 
Omggjg, jffi L<(iift0. l-20mggj£, J: 0 
#*L<tt«0. l-10mggj££f?llgi£jtflej:9& 

^-•thffitmm^xhh. fa<wm<rt$>Gi> . 6 o k g 
[0074] mm. *jmbod n A{cjw*r 

HRWfcJfcA (Ml 6 0 k g fc UT ) OfflHbH&ftft* 
fcfcvvttt. -Bfco&Kfc£ft£ttO. 1-1 00m 
g.»4L<li»l. 0~5 0mg. iOtfiKlitt 
1. 0-20mg84t4. 



o^-^-vStt^ffiS-ri.'I^SriiltffJcojg-C-ii^ 

a ( 6 o k g t ix ) <?>mtt3m& mmummfe 

0 l-3 0mgSS, JJi L<(i^0. l-20mgg 
*. J:01SF4L<{4ftO. 1-1 0mggg^Ma*f 

6 0 k g gfc 0 tcmm Lfc*tft4-r* - k ^T'^ I) . 
tt. ^BBcODNAHStfSTQ^-^-^tt^CgJt 

*.%<ni&-tizbi) i X'$&. tfc. itmmtvw 
n<r>ra=t-^-m.m^is^-tiDNAim^x. 

# y ir* k tart a * . * o^ftf^ffl t eutt * 
[0075] ^majivmsizii^x . tsg^rs 

SW&Zt:*ft'e$txcth1&&s IUPAC-IUB 
Commission on Biochemical Nomenclature lZ£%>W&-^r 

0. znm mith ,ttzT$ ;mzmi%&mm 



k-T4. 

DNA : T^^ytflt!? 

c D N A : «««t** ^ 'J 

A : Tf-y 
T 

G : /T-y 

C -.i/Visy 

RNA : y^ttt 

raRNA : ^ is -Y-V#ffi& 

d atp if^xrf/yyE'jyf 

dTTP : T^^fx^-S x'VHy 

dGTP : f^y/7yyy£'J 

dCTP : T3T#xxf->'>HyyK 

ATP ^f/^yZ'J^l 

EDTA : Xf-U-yxTSyHPK 

SDS : Hrv/PfiSK-^hy^A 
G 1 y : ^y£/>- 

A 1 a : Tv=~y 

Val : a'iJ y 
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Leu 
I 1 e 

Se r 
Th r 
Cy s 
Me t 
G 1 u 
Asp 
Ly s 
A r g 



: n4 yy 

: -tyy 
: xu^-y 

yXf^f y 
;rf^*-y 

5 y& 
y/i^-y 



H i s 
Phe 
Ty r 
Tr p 
Pro 
A s n 
G 1 n 
pG 1 u 



t*f-y'y 

bVTh7r> 
5 y 

: S y 



[00763 ttz. *WMm*v%mziiz>m®m. « 



Me 


; 


E t 


: xf-;l^ 


Bu 


: T^/l^S 


Ph 


: 7x-/PS 


TC 


:^ryu> ? y-4 (r) -jwmwsk 


To s 




CHO 


: jivUS/P 


B z 1 


: Ky i/)V 


C 1 2 -Bz ! : 




Bom 


: Kyi/)V$*i/X^)V 


Z 


: ^yi/;^^rS/^;^-;i/ 


C 1 -z 




Br-Z 


; 2-7ttKyi/)V**i/tl)VX-)V 


B o c 




DNP 


: y^hD7x^ 


Tr t 


: HJ^/U 


Bum 


: t-yh^y^/u 


F m o c 




HOB t : 


: l-t HD^y^yXhury-;!/ 



H 00 B t 



HONB 
DCC 

[0077] #I|HJ!iJffl#tf)E?iJSl<9E?'J#«§- tt. 

tWR%% : i 3 mm i rra» L£ 4 1 6 r s / 

h h T C H 1 7 4 9 >WgCDT 5 7 Bffi5i|£^f . 

ci2?'j## : 2 3ew#*: l-rasfisrs/Kiwi 

fr^TtSt bTC H 1 7 4?yA?g$rrj-FTI>DN 

CEM#9 : 3] IUtefi2Tffl^<9iUt7 , 9>f 7- A 9 
tfUgSEyJ^t. 

1 <0JIgE?il£ijrf . 

CEfl#9 : 5 3 !8(t«2TfflV^ilfcT a q M a n 7* 
n-7*T 1 <0igSE?iJ£^-f . 
CEM** : 6 3 XfKM 1 X-m^hixtz?y4 7-A8 

CE?>J#^ : 7 3 Htfcft 1 TfflU t*M:r94 "7- B 1 
0c7)iggiiI?iJ£^Tr. 



3,4-^t Ko-3-t HD^fv-4-^y- 
1,2,3-^/^)7^ 

c w&m^ : 8 3 mmm ix-m^ khtzry a s p 

CE0l#^ : 9 3 HSfeffl 1 t'ffl^ htitz7y 4 V-T 7 

CEflHW- : 1 0 3 HSfeffll 1 Tffln6*ifc7 , ?'f v-A 
3tf)igSEyiJ£jS?\ 

CEH#* : 1 1 3 HJt^lT'fflv^ixfer^^v-F 
l<0£gE?'J£*-f. 

imm^ : 1 2 3 gun i t'ffl^'siiJtr^'f v-b 

CE?iJ#^ : 1 3 3 StUfiffl 1 T'ffl 1^^7-7^ v-B 
30J§aE?")S:^-r. 

ce?ij#^ : 1 4 3 mam 1 t-fflv^fifcT-TM v-r 

1 oafflEflfciprf . 

CEPJ#* : 15)MMlTWILfct FTC H 1 7 
4£JUHg-?££tfc DNAWiSSitfiJSr^-f . 
CEW#^: 1 6 3 Hife^3t-IX}#U 1 r2 6 9rSyK 
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H 1 7 4 9 V*91KS(£\<nT 5 V IStftJ* 

CffifJ#^ : 1 7 3 Hfcfl3?W»t,fc-7*XTC H 1 

7 4 9 ywmXZ?- Ff * D N 

* 

a l^asEa 

CffiW^ : 1 9 3 HWJ3 tfflU^^^V-m 

BicoiMSie?ijs-^-r. 

CSJiJ** : 2 0 3 mmAX-m^tltzTy^ -7-m 
CEfll## : 2 1 3 H*M4"CfflV^*tfcr5-f V-m 

csw* -.22: mmmix-m^titzT a q m a n 

7"D-ymT 1 (D&Mmz^-t. 

[0078] imnmmm 1 tit^^»«tem*xv 

x'JtT-3'J (Escherichia col i) 
TOP 1 0/pCR-B lunt I I-TCH174 

1«HF41Wfltb^-t:5K£#tFERM BP-7 
7 3 5 fc LT. 2OOl*8fl2 9H3^fe*H0ff*Ktp 

•i£jiiE+z#isr2 -17-85. mmmx ■ mmm 

( I FO) fc«£#* I FO 1 6 6 9 1 t ITSIES 
[0079] 

imam] arizmmmmix. *%wzxm®tz 

• ?u--> ^(Molecular cloning)(Cf6K$ft 

mm 1 

hhTCHl 7 4ffl5rf-cDNAcr>9a--y9 r 
2S<97*74V-DNA. 754V-A8 (IE?"J#^: 
6 ) i5«ktf7*54 1-B 1 0 (E^S* : 7 ) SrfflV^ 
■C,hh/NBcDNA 1 i brary (SfflJSffiR) 
(CftLTPyrobest DNA Polymerase (ft iliittS!) (C X 0 
PCRfcffVV 7*5X5 H^O— ypC R-B lunt 
I I-TCH174<92?o->-#l. fcj:tf#2£# 
fc. -rii.£7*74 v-DNA C754-7-SP6 (ItfiJ 

8) . T7'f-7-T7 (ltfij#-f : 9) . 754 
-7-A3 <KJ0##: 10) . 77-fV-Fl (fig| 
#^ : 11). 7*54 V-B 1 : 1 2 ) , r 

547-B3 (EM**: 13). 754^?-Rl (IE 
?'J#-f-: 14) 3 fcitfBi gDye Termina 
tor Cycle Sequencing Kit 

(77*54 jrvXr^XttSS) £JBvvCKl5£ff 
V\ ifA$*ltV^cDNA[firfrO^Sie?i]$:DNAx 
-?X>t-AB I PRISM 3 100 DN AT 
754-*' (77*54 HA'-f^^fAXtS!) 



ABrtf-££X/Cfc 0 12 6 8fflt9JSSBW£^L"tv-»fc 
(B2W«# : 15).ic DNABffrWi4 1 61®97 
S^BEM (EM** : 1 ) tfn-F$*vti>9 (Ig^iJ 
2) . K75yBBW**-r.6^WC^«*. t 
l-TCH 1 74*W*7®iffa&LJt. f£c DNAfffiJt 

• n >J (Escherichia col i)TOPl 
0/pCR-B 1 unt I I-TCH1 7 4fcifc&L 
t. Blast P[99l"ly9 7j/7 K 'J^- 
f (Nuc leic Acids Res.)S25 

3389K. 199750 frMow 1 (Cftl/t 
.^tny-KBRSrffofcki*. RcDNAtt«*?U 
F r- 7 *sXK—9 fc*JW-*«rSil£"i- X'foh Z t 

wnttz (mmxv : m2) . tF-eisssft-o^u 

DP-/^;oyi/UDP-N-7-l:fM77 
Sy-fi7yl" h5yx,f-^ (UDP-glucuronic aci 
d/UDP-N-acetylgalactosamine dual transpoter) [FEB 
S Letters. W.4 9 5g. 8 7H ( 2 0 0 1 ) ] i litg 
misOVX'42%. 7$.y&l'O\sX'3 0%<r)ttm&£ 

[0080] mWM2 

thTCHi 1 4m&?Mm<vMm»W)im 

THC 1 7 4<Die?iJA><o!£ftU:. 2«<9754-?-D 
NA. 754V-A9 (ffi#l#f: 3 ) *5<i:l>'754 V 
-Bl 1 (ffi?"]#^: 4) t. TaqMan7*o-7T 
1 (EH#* : 5 ) £fflV>T. t hOS-ifi® (C«. 

is. tm. #«». ml ran. iwl n 

IBL i?4». fit*. IB*. /MI, AH. *»a«) 

(7)cDNA (Human MTC panel I. 13 J: (/Human MTC pan 
el II : 9vyf- v9#M) (CfcftSTCH 1 7 4<0& 
Stt$:TaqMan PCRtCj: Offl^tJt. RJEiiTaqMan Unive 
rsal PCR Master Mix (77*7 4 R^^yXfAXtt 
^) S-fflV>T. ABI PRISM 7900 sequence detection sy 
stem (77*74 Y'U *is*TJ>.X%M) {Ct, 
0*C2^. 3fcC9 5'C10#|Blt5^fc»T, 9 5*C 
T'15#. 6 0°CT'l^lSJElf4^^t IX 4 0V 

J9jm r )&i. mmzm&£'ff'>tz. ^*2r@3'c^ 

t. hhTCHl 74 m&¥fflS (mRNA) liK, fl& 

Si. Mr. ffFK. ML HW. MK. »*« 

[0 081 ] Hitflaj3 

7 4m& i mfrc DNA«| 
2ffl<D774v-DNA. 754 V-mAl (|g?lj# 
18) fcitfr^-fV-mB 1 (E5*J#-f : 19) 

^ffl^T. V*7JXSSMarathon-Ready cDNA (9oy-fy 
9#M) IZMLX, Advantage 2 DNA Polymerase (?o 
>T-v9tm) (CiO. WTC0^fr(l)~(3)t'PCR^ 



(1) 9 5*01^ 

(2) 9 5*C3 0#ia-6 8*C3ttf§l$: 3 51M 9)^ 

(3) 6 8'C3^-ra 

nbtitzmmma z yMsssMmt . o . 8 k b or 

frSr-TOOiiiU QIAquick Gel Extraction Kit (=*77' 
yttS) *JflWCtlWRLfc. <IiT.£77'f-7-DNA, 
7'7-( -7-mA 1 (iejlj#-f-: 1 8 ) ti XT/774 V- 
mBl (E?d#-^ : 1 9 ) fcil/BigDye Terminator Cy 
cle Sequencing Kit (77*7 4 ^^tfi^TAXIt 
S) fcJflWCRfcfcffv*. PCRqm£fta8&E9!l£DNA 
i/-^X>"9--ABI PRISM 3100 DNA7-J-741F (77*5 

7) . KcDNABrfrtJ1269H<?)7SyMEJfl (EM 
#■§• : 1 6 ) #:J-r-';*ft.Tv">£. B 1 as t P [* 

. y ? 7/7 h' (Nucleic Acids Re 

s.)g25t, 3389W, 1 9 97^] SrfflUtow 

i twurjhtny-tjasstfofcfci*. kcdna 

-^T'Sc&UDP-sugar transporter (UST74c) [Nat. Ce 
11 Biol., 83$. 8161;, 2001^] t<i^au^f29 
%, 7SyR^^t23%WfflRtt**L>l:. 15c DN 
AKrfrtt. hhTCH174t{iJlSK^T'92%. 7S/I? 
K/p-C99KO«Rtt**U KcDNABMWt hT 
CHI 1 A<D^^X^iVVuy<7y— ^ftcrfflMZzi-Y 

LTV»4£fcjWHLfc (04) . 
[0082] 

VTXTCHl 7 4Jtfi^a«W)73ll»BALB/c-? 
7«BALB/c'7'>Xc7)#iaii (gftttti* IB*, 

, sum, wji, m>i swf, es§. u 
*. m$. urn. mm. <&ol b$. mi. jml **. 

Sfl, /Mi. TclB. 1MB : 1-10E*. W**»J:t*?Ma 

Wilt) iO. RNeasy Mini Kit (*77Vttg{) 
V^Ttotal RNA£ISg!l£. pg{L£total RNA llftl 
TTaqMan Revease Transcription Reagents (777- / f 

* T C H 1 7 4 Htfr^)iE?'J*> 4>ISft Lfc . 2 SCOT* 7 4 
7-DNA. 77-f-?-mTF (ffi^lJS^: 20) *3<k 
tf77-f-7-mTR (IB?iJ#^: 2 1 ) t. TaqManTn 
-7*mTl (1E?IJ#^: 22) SrfflvvC, 
1 7 4*>»8UI (3 e-ft) TTaqMan PCRCi OSHjgL 
fc. PI t-cDNAfcTOViTTaqMan Rodent GAPDH Control Re 
agents VIC Probe (777-f V'U in/Xf-UXWk) 
Srfl^Trodent GAPDH<0&3Sfi (3tr-|S[) tffl^U 
£. RffitiTaqMan Universal PCR Master Mix (777 
A V'UXi/X'rA.Xim) £fflvvt. ABI PRISM 7900 
sequence detection system (7754 K^^^t x^.t 



(8 1) 103-189878 (P2003-18987 8A) 



AXtt§3) KT. «B5 0X:24Ha. §£>£95'C10 
#HJi3v^f£T'. 9 5'CT'15&\ 6 0X:X'l^SrlR 

JgSSHSfcii?'*. 7WCH1 7 431(5^ 
ffifel (mRNA) {i73§S&BALB/cV>X<7)«-ffl^CtJ^ 

T(i. *BL #ifi. -fffi. hu4BS. 

[0083] 

jifctt*BlJfe, ?o->*!. AjALtt*H& life, ffifl: 
ttWS. ttB§ifc&i: ) ; W. &W£ 

m%z) \vm&& (w. wis* if) ; w&a 

(«. fflfe. (f^'flrif) ; 4>ffi#^gl«. (W. 7/1^ 

t*) ; ifefflimt. c«. ie«sas* (W. »siS)«7j 

'Jr^h-rX^i:') . TWWf-*!* («. JR«S« 
•y^. 7htr-1t^JS^i:') . NWKft. ^fegE^ 

(flditf. Mi. IfrHBffi. ^M>MBim. SB* 

HHrcb*). mvw&*ft^hx9y-=.>7mz 

fl^SP, M^ttTcliife. ^n-y^. JlJfiitt*Blifc, H 
Ife, i»-fttt««, KBIfe^if ) : Jams (01. em 

en^^ffi^t*) ; vmasut («. rsttg^ut 

WJi^ft («, Wife, £*£&£') ; 

tttx'jfvh-fx^i') , 7l/i^,l (M. & 
IBM*. 7E»3!£, 7WPdf-ttftife, 7^7 0=ifv 
-y 3 -y^, 7he-tt^«^t') , MgtS. ^feS 

S BUS. W!8S. VFBI6. */MBIBIR6. IP 
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[0 084] imm) 

SEQUENCE LISTING 
<110> Takeda Chemical Industries, Ltd. 
<120> Novel Protein and its DNA 
<130> P02-0110 
<150> JP 2001-282013 
<151> 2001-09-17 
<150> JP 2001-306861 
<151> 2001-10-02 
<160> 22 
<210> 1 
<211> 416 
<212> PRT 
<213> Human 
<400> 1 

Met Arg Gin Leu Cys Arg Gly Arg Val Leu Gly He Ser Val Ala lie 

5 10 15 

Ala His Gly Val Phe Ser Gly Ser Leu Asn He Leu Leu Lys Phe Leu 

20 25 30 

He Ser Arg Tyr Gin Phe Ser Phe Leu Thr Leu Val Gin Cys Leu Thr 

35 40 45 

Ser Ser Thr Ala Ala Leu Ser Leu Glu Leu Leu Arg Arg Leu Gly Leu 

50 55 60 

He Ala Val Pro Pro Phe Gly Leu Ser Leu Ala Arg Ser Phe Ala Gly 
65 70 75 .80 

Val Ala Val Leu Ser Thr Leu Gin Ser Ser Leu Thr Leu Trp Ser Leu 

85 90 95 

Arg Gly Leu Ser Leu Pro Met Tyr Val Val Phe Lys Arg Cys Leu Pro 

100 105 110 

Leu Val Thr Met Leu He Gly Val Leu Val Leu Lys Asn Gly Ala Pro 

115 120 125 

Ser Pro Gly Val Leu Ala Ala Val Leu He Thr Thr Cys Gly Ala Ala 

130 135 140 

Leu Ala Gly Ala Gly Asp Leu Thr Gly Asp Pro He Gly Tyr Val Thr 
145 150 155 160 

Gly Val Leu Ala Val Leu Val His Ala Ala Tyr Leu Val Leu He Gin 

165 170 175 

Lys Ala Ser Ala Asp Thr Glu His Gly Pro Leu Thr Ala Gin Tyr Val 

180 185 190 

He Ala Val Ser Ala Thr Pro Leu Leu Val He Cys Ser Phe Ala Ser 

195 200 205 

Thr Asp Ser lie His Ala Trp Thr Phe Pro Gly Trp Lys Asp Pro Ala 

210 215 220 

Met Val Cys He Phe Val Ala Cys He Leu He Gly Cys Ala Met Asn 
225 230 235 240 

Phe Thr Thr Leu His Cys Thr Tyr He Asn Ser Ala Val Thr Thr Ser 

245 250 255 

Phe Val Gly Val Val Lys Ser He Ala Thr He Thr Val Gly Met Val 

260 265 270 

Ala Phe Ser Asp Val Glu Pro Thr Ser Leu Phe He Ala Gly Val Val 
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275 280 285 

Val Asn Thr Leu Gly Ser He He Tyr Cys Val Ala Lys Phe Met Glu 

290 295 300 

Thr Arg Lys Gin Ser Asn Tyr Glu Asp Leu Glu Ala Gin Pro Arg Gly 
305 310 315 320 

Glu Glu Ala Gin Leu Ser Gly Asp Gin Leu Pro Phe Val Met Glu Glu 

325 330 335 

Leu Pro Gly Glu Gly Gly Asn Gly Arg Ser Glu Gly Gly Glu Ala Ala 

340 345 350 

Gly Gly Pro Ala Gin Glu Ser Arg Gin Glu Val Arg Gly Ser Pro Arg 

355 360 365 

Gly Val Pro Leu Val Ala Gly Ser Ser Glu Glu Gly Ser Arg Arg Ser 

370 375 380 

Leu Lys Asp Ala Tyr Leu Glu Val Trp Arg Leu Val Arg Gly Thr Arg 
385 390 395 400 

Tyr Met Lys Lys Asp Tyr Leu He Glu Asn Glu Glu Leu Pro Ser Pro 

405 410 415 

<210> 2 
<211> 1248 
<212> DNA 
<213> Human 
<400> 2 

atgcggcagc tgtgccgggg ccgcgtgctg ggcatctcgg tggccatcgc gcacggggtc 60 
ttctcgggct ccctcaacat cttgctcaag ttcctcatca gccgctacca gttctccttc 120 
ctgaccctgg tgcagtgcct gaccagctcc accgcggcgc tgagcctgga gctgctgcgg 180 
cgcctcgggc tcatcgccgt gccccccttc ggtctgagcc tggcgcgctc cttcgcgggg 240 
gtcgcggtgc tctccacgct gcagtccagc ctcacgctct ggtccctgcg cggcctcagc 300 
ctgcccatgt acgtggtctt caagcgctgc ctgcccctgg tcaccatgct catcggcgtc 360 
ctggtgctca agaacggcgc gccctcgcca ggggtgctgg cggcggtgct catcaccacc 420 
tgcggcgccg ccctggcagg agccggcgac ctgacgggcg accccatcgg gtacgtcacg 480 
ggagtgctgg cggtgctggt gcacgctgcc tacctggtgc tcatccagaa ggccagcgca 540 
gacaccgagc acgggccgct caccgcgcag tacgtcatcg ccgtctctgc caccccgctg 600 
ctggtcatct gctccttcgc cagcaccgac tccatccacg cctggacctt cccgggctgg 660 
aaggacccgg ccatggtctg catcttcgtg gcctgcatcc tgatcggctg cgccatgaac 720 
ttcaccacgc tgcactgcac ctacatcaat tcggccgtga ccaccagctt cgtgggtgtg 780 
gtgaagagca tcgccaccat cacggtgggc atggtggcct tcagcgacgt ggagcccacc 840 
tctctgttca ttgccggcgt ggtggtgaac accctgggct ctatcattta ctgtgtggcc 900 
aagttcatgg agaccagaaa gcaaagcaac tacgaggacc tggaggccca gcctcgggga 960 
gaggaggcgc agctaagtgg agaccagctg ccgttcgtga tggaggagct gcccggggag 1020 
ggaggaaatg gccggtcaga aggtggggag gcagcaggtg gccccgctca ggagagcagg 1080 
caagaggtca ggggcagccc ccgaggagtc ccgctggtgg ctgggagctc tgaagaaggg 1140 
agcaggaggt cgttaaaaga tgcttacctc gaggtatgga ggttggttag gggaaccagg 1200 
tatatgaaga aggattattt gatagaaaac gaggagttac ccagtcct 1248 
<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer A9 for TaqMan PCR 
<400> 3 
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gctgcactgc acctacatca a 21 
<210> 4 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Prinier Bll for TaqMan PCR 
<400> 4 

tgatggtggc gatgctctt 19 
<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe Tl for TaqMan PCR 
<400> 5 

tcggccgtga ccaccagctt c 21 

<210> 6 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer A8 for PCR 
<400> 6 

aggccggcgc gatgcggcag ctgt 24 
<210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer BIO for PCR 
<400> 7 

tccttctcaa ggactgggta actcc 25 
<210> 8 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer SP6 for sequencing 
<400> 8 

atttaggtga cactatag 18 
<210> 9 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer T7 for sequencing 
<400> 9 

aatagactca ctataggg 18 
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<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer A3 for sequencing 
<400> 10 

ctgcccatgt acgtggtctt 20 
<210> 11 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Fl for sequencing 
<400> 11 

gctgcactgc acctacatca a 21 
<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Bl for sequencing 
<400> 12 

attcttctga ccggccattt cctc 24 
<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer B3 for sequencing 
<400> 13 

agtgcagcgt ggtgaagttc 20 
<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Rl for sequencing 
<400> 14 

aagaccacgt acatgggcag 20 

<210> 15 

<211> 1268 

<212> DNA 

<213> Human 

<400> 15 

aggccggcgc gatgcggcag ctgtgccggg gccgcgtgct gggcatctcg gtggccatcg 60 
cgcacggggt cttctcgggc tccctcaaca tcttgctcaa gttcctcatc agccgctacc 120 
agttctcctt cctgaccctg gtgcagtgcc tgaccagctc caccgcggcg ctgagcctgg 180 
agctgctgcg gcgcctcggg ctcatcgccg tgcccccctt cggtctgagc ctggcgcgct 240 
ccttcgcggg ggtcgcggtg ctctccacgc tgcagtccag cctcacgctc tggtccctgc 300 
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gcggcctcag 


cctgcccatg 


tacgtggtct 


tcaagcgctg 


cctgcccctg 


gtcaccatgc 


360 


tcatcggcgt 


cctggtgctc 


aagaacggcg 


cgccctcgcc 


aggggtgctg 


gcggcggtgc 


420 


tcatcaccac 


ctgcggcgcc 


gccctggcag 


gagccggcga 


cctgacgggc 


gaccccatcg 


480 


ggtacgtcac 


gggagtgctg 


gcggtgctgg 


tgcacgctgc 


ctacctggtg 


ctcatccaga 


540 


aggccagcgc 


agacaccgag 


cacgggccgc 


tcaccgcgca 


gtacgtcatc 


gccgtctctg 


600 


ccaccccgct 


gctggtcatc 


tgctccttcg 


ccagcaccga 


ctccatccac 


gcctggacct 


660 


tcccgggctg 


gaaggacccg 


gccatggtct 


gcatcttcgt 


ggcctgcatc 


ctgatcggct 


720 


gcgccatgaa 


cttcaccacg 


ctgcactgca 


cctacatcaa 


ttcggccgtg 


accaccagct 


780 


tcgtgggtgt 


ggtgaagagc 


atcgccacca 


tcacggtggg 


catggtggcc 


ttcagcgacg 


840 


tggagcccac 


ctctctgttc 


attgccggcg 


tggtggtgaa 


caccctgggc 


tctatcattt 


900 


actgtgtggc 


caagttcatg 


gagaccagaa 


agcaaagcaa 


ctacgaggac 


ctggaggccc 


960 


agcctcgggg 


agaggaggcg 


cagctaagtg 


gagaccagct 


gccgttcgtg 


atggaggagc 


1020 


tgcccgggga 


gggaggaaat 


ggccggtcag 


aaggtgggga 


ggcagcaggt 


ggccccgctc 


1080 


aggagagcag 


gcaagaggtc 


aggggcagcc 


cccgaggagt 


cccgctggtg 


gctgggagct 


1140 


ctgaagaagg 


gagcaggagg 


tcgttaaaag 


atgcttacct 


cgaggtatgg 


aggttggtta 


1200 


ggggaaccag 


gtatatgaag 


aaggattatt 


tgatagaaaa 


cgaggagtta 


cccagtcctt 


1260 


gagaagga 












1268 



<210> 16 
<211> 269 
<212> PRT 
<213> Human 
<400> 16 

Gin Cys Leu Thr Ser Ser Thr 

5 

Arg Leu Gly Leu lie Ala Val 

20 

Ser Phe Ala Gly Val Ala Val 
35 

Leu Trp Ser Leu Arg Gly Leu 
50 55 
Arg Cys Leu Pro Leu Val Thr 
65 70 
Asn Gly Ala Pro Ser Pro Gly 

85 

Cys Gly Ala Ala Leu Ala Gly 
100 

Gly Tyr Val Thr Gly Val Leu 
115 

Val Leu He Gin Lys Ala Ser 
130 135 
Ala Gin Tyr Val He Ala Val 
145 150 
Ser Phe Ala Ser Thr Asp Ser 

165 

Lys Asp Pro Ala Met Val Ser 
180 

Cys Ala Met Asn Phe Thr Thr 
195 

Val Thr Thr Ser Phe Val Gly 
210 215 



Ala Ala Leu Ser Leu Glu Leu Leu Arg 

10 15 

Pro Pro Phe Gly Leu Ser Leu Ala Arg 

25 30 

Leu Ser Thr Leu Gin Ser Ser Leu Thr 

40 45 
Ser Leu Pro Met Tyr Val Val Phe Lys 

60 

Met Leu He Gly Val Leu Val Leu Lys 
75 80 
Val Leu Ala Ala Val Leu He Thr Thr 

90 95 
Ala Gly Asp Leu Thr Gly Asp Pro He 

105 110 
Ala Val Leu Val His Ala Ala Tyr Leu 
120 125 
Ala Asp Thr Glu His Gly Pro Leu Thr 

140 

Ser Ala Thr Pro Leu Leu Val He Cys 
155 160 
He His Ala Trp Thr Phe Pro Gly Trp 

170 175 
lie Phe Val Ala Cys He Leu lie Gly 

185 190 
Leu His Cys Thr Tyr He Asn Ser Ala 
200 205 
Val Val Lys Ser He Ala Thr He Thr 

220 
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Val Gly Met Val Ala Phe Ser Asp Val Glu Pro Thr Ser Leu Phe He 
225 230 235 240 

Ala Gly Val Val Val Asn Thr Leu Gly Ser He He Tyr Cys Val Ala 

245 250 255 

Lys Phe Leu Glu Thr Arg Arg Gin Ser Asn Tyr Glu Asp 
260 265 

<210> 17 
<211> 809 
<212> DNA 
<213> Mouse 

<400> 17 

gcagtgcctg accagctcca ccgccgcgct gagcctggag ctgctgcggc gcctggggct 60 
cattgccgtg ccccccttcg gcctgagcct agctcgctcc ttcgctgggg ttgccgtgct 120 
ctccacgctg cagtccagtc tcactctctg gtcgctgcgc ggcctcagcc tgcccatgta 180 
cgtagtcttc aagcgctgcc tgcccctagt caccatgctc atcggtgtgc tggtgctcaa 240 
gaacggcgcg ccctcgcccg gagtgctagc ggccgtgctc atcaccacct gcggcgccgc 300 
cctggcagga gctggcgacc tgacgggcga ccccattggg tacgtaacgg gcgtgctggc 360 
tgtattggtg cacgcagcct acctggtgct gatccagaag gcgagcgcgg acacggagca 420 
cgggcctctc accgcacagt atgtgatcgc cgtctccgcc acccctctgc tggtcatctg 480 
ctctttcgcc agcaccgact ccatccacgc ctggaccttt ccaggctgga aggacccggc 540 
catggtttcc atattcgtgg cctgtatcct gatcggctgt gccatgaact tcaccacact 600 
gcactgtacc tacatcaact ctgctgtgac caccagcttc gtgggcgtgg tgaagagcat 660 
cgccactatc acggtgggca tggtggcgtt cagcgacgtg gagcccacct ctctattcat 720 
tgctggcgtt gtggtgaaca ccctgggctc catcatttat tgtgtggcca aattcttgga 780 
gaccagaagg caaagcaact atgaagatc 809 
<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 18 

cagccgctac cagttctcct tcct 24 
<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 19 

tccccacttg gctgtcgctc ctct 24 
<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 20 

ggtgtgctgg tgctcaagaa 20 
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<210> 21 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<400> 21 

cgcccgttac gtacccaat 
<210> 22 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 
<400> 22 

atgagcacgg ccgctagcac tec 



19 



23 



imi ] uDP-^nvB/uDP-N-rtf 

i7 4t<DT$smincoim$m'm?$)& (02^ 
0 . 

12] UDP-^/l^nygg/UDP-N-T-t:^ 

17 4 tcDT$sMRn<Dkmzmtmx'h& mio 
m) o 

[03 ] h hTCH 1 7 4ae^jS%)^ffl^Cfcit 



[04] t hTCHl 74fciW^XTCH174|fi 
^7S/Kie^Jt«^^0TS>l>. 0*. hTCH17 
4tet HCH17407$/6gi£?iJ£. mTCH174te^XTCHl 

[05] 7WTCH 1 7 4iift^jg^7»BAL 

V^XTCH174cOcDNA^l/x 1 
t°-gc£, ^ftc7)#ffl^cDNAtCi3(tS rodent glycerald 
ehide-3-phosphate dehydrogenase (rGAPDH)tf)3h°— 

x-whtzmx-muz. . 



[01] 



TMI 



1 

I 

29 
41 



MRQ 



RQL C K G 

V H K R Q II A 



R V L|G) r S VlAj I A H G V F 5 G SiXJ NIL 

[aJksstlrdeeelgmasae t[iJ t v f 



KflEAP 



TM2 



LKFiL|ISRY - - OF 

lkleJaagfygvs 



T LlVlQC L T 
I v\v\ - - VN 



SST-- A AllJS L EIl|L 

KsjvLTKYRf PSsIl}CVg[l(g 



60 RSLGL IjAVl- - 

VL W 



'jpj P F G L S L AlRj S F A G V A VlLl STL 

79 Q M V A T v(a_vI LWVCKALRVVK f[p] DL DRNV p[l$j K T F P L P l|l| Y F G 

TM4 



88 OS S L TlLj WjSjL RGLSLPHY Vjvj F KfRj C L P|L| V|T Ml T, * 
119NQITGllJpyTKKlL| N ILPmI P '£ [vj L R [fi| F S £ |l] f|t^ f A 

IMS 

128PSP 



159SW - 



G V L VlL KJn G A 
ABG VlIl^K T F 
TMS 



VLAAVjLITT C|G A, 1 A L|A| GACji) LIT Gjdp l|G Yl V T gIv. 

I K M t|\^ PAM £ IjG AjF V|a! AS S[D ii A F| p| L E|G_y[ A F I LIN DjV f; 



mi 



164 A V L V H Aj A Yj L V L IQKASADTE Hju P|Lj - - TlAjQ ¥ Vlll A V S A TiPjL'lJ 
198 T A - ANGiAYjVKQKLPS K 7. L G K t|g| r.jlj Y *N[a|l F MJiJl Is 



TCHL74 
Ugtrel7 

TCH174 
Ugtrel7 

TCH174 

UgtreL7 

TCH174 
ugtrel7 

TCK174 
Ugtrel7 

TCH174 
UgtreW 



(8 9) )03-189878 (P2003-189878A) 



[02] 



202 VI I 
233 A! I 



C S KAST|0jS I HlAjWTjFjPjGWlKiDjP AMVC l|P)V AC I r. t Gjd Ajrf Njtl 
- A Y F T G|D| A Q K,Aj V E[g 2|jGwj a|d) T L [p! L L Q P T X, $[d v|tj G£ 



242 ML HjC T) y INSAjVlT 1] S F V Gj VViKl R| tj A T I jf V G M V| a|f{S D V 

26BILM YAjT{VLlCTiQ y!nSa|l|'I t|t l|vcj C l|j w| jj L I T Y I [GMVj - ]f] G G - 

W12 , 

27AEPT SLjFJI AjGl V V V N T LjG Sj I I|Y|CVAK|F]Mjii|TRKQSN YfljD 

i:|g] t w t n k i;[g L N I S I AIG S| L v| j S 



3os - - o y i:|g t w i 



9 y i t[f] t[hJ - [do 



314|L| BAQ|PRGEKAOLSGDQLk'FVMEELt»GSGGNGRSBGGEAAG 
33t(l|s KQS _ 



TCHL74 
Ugtrel7 

TCH174 
Ogtrel7 

TCH174 
tfgtrel7 

TCH174 
Ugtral7 



3J4GP AQESRQEVR|QSPRGVPLVAGSSEEGSRft SLKDAY r, E V W TCH174 
342 - - EANNKLOtK^KG _ Ugtrel7 



394RLVRGTRYMKKDYLIENEELPSP 
353 - AV 



TCIU /4 
Vgtrel7 




(HO) )03-l 89878 (P2003-18987 8A) 



i 
1 



[04] 



1 .. • ■ mTCHl7 4 

MRQLCRGRVLGlSVAIAHGVfc' SGSLNILLKFLISRYOFSF hTCHl74 



M * » * • 



41 L T L V 



Q C L T S 8 T A A l S i. E L L R RLGLIAVPPPGLSLARSFAGj inTCHI /4 

QCLTSS'f AALSLELLRRLGLIAVPPPGISLARSFAGJ 

, _ . ., .. ._ — . .. . . . . ._ . — — — .... -» 



hTCH174 



37 
81 

77 
121 

117 



V A V L 3 7 f L Q S S T, i' L H S L K G L S L P M H V F K R C I P L V T M U G V mTCH174 

V A V L S T T, Q S S i. T L W S L K G L S L P MY VVP K R C LP L V T M h l_ G V| hTCH174 



L V L K N G A PS P G VI A A V [ilTTCGAALAGAGDL'fGDPI G Y V T 
L V L K N G A P S P G V I A A V jr. _T T T_C G A A L A G AGO L T G J> P I G T V T 

G V L A V L V~H"A A y" LV* L IQK A SAD T EHGP I, T A Q Y V i A V S A TP L 
161 GVUVLVUAA Y L V L I_Q K A S ADT E fl GPJ T A Q Y V L A V SA V P L 



157 [L V ICS FA ST D S IE A W T F >" G H K DP A M V 
201 L V I C S FASTDS IHAWTFPGHKDtfAMV 



* m * n— » ■ 



IFVAC IlIGCAMN 
IFVACILIGCAKN 



197 
241 

237 
281 



FTTLHCTY i N 3 A V T T S F V G V V K 3 • ATITVGMVAFSDVKPT 
FTTLHCTYTNSAVTTSFVGVVKS ■ ATI TVGMVAFSDVKPT 



mTCH174 
hTCH!74 

mTCHl74 
hTCH174 

mTCHl74 
hTCU174 

mTCH174 
hTCH174 



SLF C AG V V V N T L G S I I Y C V a'k'f 
SLF UGVVVNTLGSI IYCVAKF 

• < - • — > — - *** •»* » 



1* 


E T R 


R 


Q S N Y E D 




mTCH1.74 


M 


E T R 


K 


SJ*JL X E u 


LEAQPRG 


hi'CHi.74 



269 mi'CHl.74 
321BEAQL8GDQLPFVMEELPGEGGNGRSBGGBAAGGPAQESR hTCHt 74 

269 DQTCH174 
361 QBVRGSPRGVPLVAGS S KEGS RRSLKDAYLEVWRLVRGTR hTCH174 



269 

401 YMKKDYLIKNEELPSP 



mTCH174 
hTCH174 



(51)Int.C1.7 



F I 



A6 1 P 


1/00 


A6 1 P 


7/00 






1/18 




13/12 






7/00 




25/00 






13/12 




29/00 






25/00 




35/00 






29/00 




37/02 






35/00 


C07K 


14/47 






37/02 




16/18 




C07K 


14/47 


C 1 2N 


1/15 






16/18 




1/19 




C 1 2N 


1/15 




1/21 






1/19 


CI 2P 


21/02 


C 




1/21 


CI 2Q 


1/68 


A 




5/10 


GO 1 N 


33/15 


Z 


C12P 


21/02 




33/50 


z 


CI 2Q 


1/68 




33/53 


D 


GO 1 N 


33/15 


C 1 2N 


15/00 


ZNAA 




33/50 




5/00 


A 




33/53 


A6 1 K 


37/02 





(##) 

4C084 
4C085 
4H04 5 



(«1) )03-189878 (P2003-189878A) 



(72)ffcB&& ifcS ft*] F?-A(##) 2G045 AA25 AA40 BB03 BB20 CB01 

£$iftO< If rp#B 1 TS 7#tft9 SSffl DA12 DA13 DA36 DA77 FB03 

*B>My602^ FB07 

4B024 AAOl AA11 BA61 BA80 CA04 

DA06 EA04 HAOl 
4B063 QAOl QA05 QA18 QQ08 QQ43 
QQ79 QR62 QR77 QS25 QS33 
QS34 QX02 QX07 
4B064 AGOl AG26 CA19 CC24 DAOl 
DA13 

4B065 AA26X AA90X AA91Y AA93Y 
ABOl BA02 CA24 CA25 CA44 
CA46 

4C084 AAOl AA02 AA13 AA17 BA02 
BA08 BA22 BA24 BA35 CA04 
CA17 CA25 DC25 ZA022 
ZA512 ZA592 ZA662 ZA812 
ZB072 ZB112 ZB262 

4C085 AA14 BB07 CC04 DD21 DD35 
DD42 DD43 EEOl 

4H045 AAIO AA20 AA30 BAIO CA40 
DA75 EA20 EA50 FA74 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 




FADED TEXT OR DRAWING 



0bl 



BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

ZQ GRAY SCALE DOCUMENTS 
ES OR MARKS ON ORIGINAL DOCUMENT 
''ERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



